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PREFACE

Coastal flood hazard vulnerability and the opportunities to mitigate the
da_magés that result from a storm have changed substantially since

March 6-8, 1962 when the last major storm impacted the mid-Atlantic
States. Oceah'Ci;y, Maryland is one of many . developed barrier beaches
in -this region which faces an ever-increasing potential loss of lifé'and .
property unless pre- and post-disaster planning is improved. The most

recent government supported doéument providing information critical to

understanding more about the problem in the chah City area is ,év

Geographical Analysis of Fenwick Island, (Dolan, et al, 1980). It

serves as a valuable resource in the continuing effort of assisting’
Ocean City, Worcester County and the State of Maryland in comprehensive

‘disaster planning.

The purpose of this study is to summarize specific existing information
on flood hazard vulnerability and identify measures that can be taken
both before ana after a major storm in addition to emergency managemeﬁﬁ
activities and efforts. The study also examines the effectiveness of
the several beach protection plans recently proposed for Ocean City and-
how those plans relate to other nonstructural flood loss reducﬁion‘
measures.,

Unlike other more costly hurricane preparedness studies that ‘are based
on the application of current computer models {e.g. SLOSH) or recently
collected coastal process data, this study represents a lower cost
effort designed to integrate existing scientific, legal and planning

information, and recommend a set of general guidelines and criteria.

This study is sponsored by the Coastal Resources Division, Tidewater

Administration, Maryland Department of Natural Resources with assistance



pro\rided by other relevant stacé .agencies, Worcester County
Commissioners, the City Council of Ocean City and the C‘itvy Manager';‘»
office of Ocean City. This project has been financed with federal funds
from tﬁe Federal Emergency Management Agency under assistance agreement
award identification number EMP-K-0065. The contents do not necessarily

reflect the views and policies of the Federal Emergency Management
Agency, " nor does mention of trade names or commercial products

constitute endorsement or recommendation for use.
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EXECUTLIVE SUMMARY

The Town of Ocean City, Maryland is an extensively developed resort
comuﬁity v.located on a coastal barrier beach along the Atlantic Ocean.
Intensely developed with individual homes, commercial businesses,
motels, mobile homes, and high-rise motels and condominiums, as well as
beiﬁg heavily populated in the summer months, Ocean City is subject to
potentially high 1levels of damage from coastal storms and floods.
Vulnerability to these hazards is particularly acute because of the
gebéraphic and geologic characteristics that define the long, low and
narrow coastal barrier which the City occupies. This study was
conducted in order to summarize existing hazard vulnerability, storm and
béach‘ﬁrotection'alternativgs, and land use ordinances and controls so
that a set of actions could be recommended to reduce the flood damage
potential before and after a storm. With the tremendous economic
investments in Ocean City, there is a great need to reduce the damage
potential. However, with the present level of development and strong
pressures for continued development and redevelopment, the opportunities

for mitigation are limited and the cost will be high.

FLOOD BAZARD VULNERABILITY

Five general areas across the coastal barrier were analyzed in order to
characterize the existing natural and built environment and to ‘identify
areas of greatest risk to flood and erosion processes. These five areas
include: the nearshore =zone; the shore zone; the high hazard zone, the
100-year‘floodplain and the bays. A steep offshore profile, established
since the last major storm in 1962, will remain as long as the static
shoreline position of the Cify is held. As a result, a major increase
in beach .recession can be expected during the next major storm. An

eroding, low, narrow beach dotted with numerous ineffective groins only
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"provides protection from storms with approximately a 5-year return
frequency. Very few sand dunes now exist along the Ocean City
beachfront. They have been largely replaced by over 335 habitable
.Structures and numerous parking lots. These buildings are 'exposed.to
~waves greater than three feet during a 100-year storm. Esseﬁtially, the
entire City is within the 100-year floodplain and historical photos of -
‘the 1962 storm (a 50-year event) show a majority of the inajor foad-
- through the City to be covered by overwashed sand. The threat of inlet
formation is also considerable because of existing man-made c¢anals and
‘natural channels, barrier narrowness, previous. inlet formations and
se&erql "buried valleys" that have been mapped. During a low frequency
storm' event, there is also a considerable hazard along the béy shoreline
of Ocean City as a result of high water flowing back over the barrier

“toward the ocean.

Three broad areas that are at greatest risk and thus likely to suffer
heavy damages during a major storm were identified based on a composite
ofﬁnatural and built characteristics. The' area between 74th and 87th
. Streets is particularly vulnerable to erosion damage during highv
frequency minor storms (i.e., 10-year event) because of a narrow beach’
and low dunes. The area between 112th and 132nd Streets is particularly
vulnerable to flooding damage during moderate frequency storms (i.e.,
50-year event) because of a wide velocity zone. The area between 32nd °
and 57th Streets is particularly vulnerable to damages caused by inlet
formation during low frequency storms (i.e., 100-year eQents) beciusé'of'
a narrow barrier width, several bayside channels, an historical inlet

and a mapped "buried valley."
IS OCEAN CITY PREPARED?

Historically, Ocean City has provided storm and beach protection only on

an emergency basis. Following the March 1962 storm, the beach and dunes



LQere reconstructed to provide 10-year storm protection. Small groins
“have been placed at various locations in response to localized erosion
problems.‘ In 1976 and 1978 lower portions of the beach in certain érea;
were bulldozed to create 'dunes" which provided only immediate
post-storm: protection. Currently,  the City and State are jointly
funding the placement of a series of groinsvover the next 25 years which
will provide protection against a l0-year stormAévent. The two most
important features of the groin plan (besides the engineering
spécifications) are: (1) the groins must be placed sequentially from 9th
Street northward to the Maryland-Deiaware line; and, (2) each groin cell
‘must Be filled to capacity. There are currently limited efforts of thé
County Soil Conservation District and private citizens to reestablish

and stabilize dunes.

Several agencies within the Maryland Department of Natural Resources
have - substantial responsibilities for administering State legislation
aﬁd regulations that relate directly to flood hazard mitigation. Ocean

City and Worcester County also have land use and construction
regulations, some of which are related to State programs. These State
and local regulations that currently govern Ocean Citj and the coastai
portions of Worcester County generally provide at 1least a minimum
protection from flood hazards when compared with national standards and
regulations prevalent in coastal communities. But there. is a need for
modification and improvement to. existing land ﬁse regulationéf and
deveiopment controls to better define State and local roles and to

provide more than minimum protection.

The City relies heavily wupon its Dbuilding code and floodplain
regdlations to ensure that buildings are designed and constructed to

withstand the forces of wind and water during sforms; but much of the
present development occurred during the late 60's and mid 70's when many

of the present 1land use and ‘construction controls did not exist.



Enforcement of regulations appears not to have beeﬁ uniform over ihe
&ears, and.pérhaps most importantly, the special, changeable nature of
 f0cean Cit} as a barrier island has not been fully recognized in most of .
the existing regulations and development decisions. Many Ocean. City
officials and residents/property owners believe that having survived ome
éevere storm in 1962 they can fare equallybwell during the next major
storm. There is little evidence to support the optimism. Ocean City is’
subject to more severe erosion and flooding than in 1962, mych more
vptobefty is at risk, and it is unclear whether the City can be evacuated
in the available time. In summary, today Ocean City is more vulnerable -
- to losses from a major hurricane or nor'easter than at any time inviﬁs

past.
REDUCING DAMAGE POTENTIAL

Only 1limited structural and nonstructural flood hazard mitigation
alternatives are -available to Ocean City. Most of the attention over -
the last several years has focused on selecting and implementing a
 beéch protection plan, Less attention has ©been given to the
consideration of nonstructural. measures such as improved elevation
-requiremenﬁs, constructionAsetbacks, land acquisiton and building code
.*improvements. To effectively reduce the damage potential related to
coastal storms, Ocean City must adopt a comprehensive flood hazard -
mitigation strategy which wutilizes a combination of structural and
nonstructural measures. Perhaps ‘some measures can't be implemented 
until after a storm occurs; they shquld be considered and planned for

before a storm.

. Short~-term, interim protection against beach erosion is currently being -
sought with a_ groin plan’ modeled after recommendations by Trident
Engineering Associates. A beach nourishment plan providing much longer

term protection against both erosion and flooding has been proposed by
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the U.S. Army Corps of Engineers. A hybrid groin plan which
incorporates features of all the Corps and Trident plans has been
proposed by the State. While this groin plan will do little to directly
reduce flood-related damages, it may provide a wider beach which is
necessary for dune stabilization. Beach restoration ;nd maintenance
requirements of the plan must be fulfilled. As the groin plan is being
implemented, the beach ~must be monitored and maintained and
opportunities must be taken to construct dunes as required in the hybrid
pl‘an'. * This- approach would provide more of a transition from strictly
e;‘osion protection to both erosion and flood protection. In short, a

SO?year protection plan would be created.

Several changes should be made in the plans, programs and regulationé
that govern land use in Ocean City in order to recognize the changing
nature of flood hazard vulnerability on a coastal barrier and to protect
people ' and property over a long period of time. Revisions to the
Comprehensive Plan For Ocean C(City, and Open Space Implementation
Program, zoning regulations, erosion and sediment control regulations,
the State-Ocean City Building Limit Line Authority and several
construction standards need to be made. Some revisions can take place
now, but some cannot be made until after a'major storm »occurs.‘ In
general, the suggested revisions focus on funding sources, . public
awareness, enforcement, and 'most importantly, the opportunities toi
establish  specific 'standards as opposed to general performance
standards. Of particular importance are the need to establish a set
back provision and stringent foundation requirements for structures on
the bay side of Ocean City, to provide greater setback from mean high
- water along the ocean front, and the adoption of a building code in
- Worcester County. Also essential is the development of a detailed,

evacuation plan for Ocean City and nearby areas of Worcester County.



.GUIDING REDEVELOPMENT

‘Ocean City needs to be better prepared for what will happen  after. a
disasterous storm occurs: to prepare for recovery, restoration and
mitigation. Such preparation will not eliminate the personal stress,
_economic loss and the effects of a disaster, but it will reduce some of :
the pressure to respond in tﬁe emergency and recovery phaseé and impfove.
the ~efficiency of the relief effort. Disaster assistance policies,
ptbéedures and financial aid provided by the federal government as weli
as’ natural changes of the coastal barrier environment will, in part;
control the decision-making process. Knowledge of these limitations and
possible changes is an essential part of pre-disaster planning “for 7

. post-disaster actions.

Establishment of necesséry authorities and procedures must occur priof
to a disaster and must address at least the following: -

1. Revision of the Comprehensive Plan of Ocean City;

2. Authority to impose a temporary building moratorium;

3. Appointment of special teams and task forces;

4. Identification of outside products and services; and,

"5. Sources of funding for disaster recovery and mitigation.

In addition, a Post-Disaster Recovery/Mitigation Plan should be prepared
. before the disaster to avoid unnecessary confusion, deléy and
inappropriate actions after tﬁe disaster. The purpose of the plan is
to: ‘1) expedite recovery from the disaster while also identifying ways
to ﬁitigate\future loss potential; 2) identify the actiomns that will be
'needed as well as the authority and criteria for these actions;

3) identify any special roles of officials and citizens; and,

4) 'idéntify types of outside assistance that will be required. The
major actions recommended in the Plan are decribed in the following

areas:



Emergency or Disaster Declaration;
Damage Assessments;
Beach and Dune Restoration; and,

Reconstruction Permitting.
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The Town of Ocean City, Maryland (see Figure 1) is located on a coastal
barrier beach referred to as Fenwick Island that stretches along the
‘Atlantic coasts of Delaware and Maryland. Ocean City occupies the

entire section of barrier beach south from the Delaware line to Ocean

" City Inlet, which separates Ocean City from Assateague Island.

Ocean City has been a resort community since the 1800's and,; during the .
last 15 to 20 years, has undergone explosive growth. Although the
permanent population of Ocean City is still less than 6,000, the
transient population is now estimated to exceed 250,000 on peak summer
weekends. To accommodate this large number of vigitors, Ocean City has
been extensively developed with individual homes, commercial businesses,

motels, mobile homes, and high-rise motels and condominiums.

As part of a growing national awareness of the storm and flood hazards
.tolqwhich coaétal communities are subject, the Maryland Department  of
Natural Resources and the State Development Council chaired by the
Department of State Planning has expressed increasing concern over the
safety of the residents, visitors and property in Ocean City. It also
recognized that Ocean’ City is already highly developéd with a tremendous
economic investment in new real estate and that there are only limited |
opportunities fof “‘reducing the flood loss potential of this existing
development. Ocean City will continue to receive strong pressures for
‘continued development -and redevelopment because of‘ its established
pos;ition as a major east coast resort ‘and its proximity to the major
metropolitan areas vc'>f Washington, D.C. and Baltimore, Maryland.

However, opportunities to control new growth will be explored.

To address these issues the Department of Natural Resources decided to -
sponsor a study that would evaluate the overall storm and flood hazard
potential at Ocean City, and develop recommendations for actions that

‘could be taken by the State, Worcester County and Ocean City to reduce .
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the flood loss potential in the Ocean City area.

The emphasis of the

.study would be on what should be done to prepare for recovery -and

redevelopment following a major natural disaster.
: 1

In addition, the

study was to examine the effectiveness of the several beach protection

plans recently proposed for Ocean City and how those plans relate to

other flood loss reduction (or hazard mitigation) measures.

Specific objectives of the planning study and the general approach to

identifying additional hazard mitigation measures are described within

‘the following five tasks:

1.

Identify approaches and criteria for flood hazard mitigation that

have been used or considered in other areas that may also be

. applicable to the Ocean City area;

Identify areas of greatest risk, areas likely to suffer heavy
damage, areas of potential breaching and portions of the island
that may be isolated due to major storm flooding and erosiomal

processes;

Analyze four storm and beach protection alternatives regarding .
their effectiveness as beach protection and hazard mitigation .-
measures, their costs and benefits and the implications of their

implementation on other proposed hazard mitigation measures;

Determine what modifications may be appropriate to existing codes,

ordinances, legislation plans, programs and other land use control

and tax incentives; and,

Devélop performance criteria that can be used by state, county and
city officials in guiding relocation/redevelopment decisions and

actions after a major storm has occurred.



UNDERSTANDING BARRIER BEACHES

‘Coastal barriers have been the .subject of intense research over the past

- 15 years and, to date, three theories of origin are prevalent (Hayes and

Kana, 1976). Classification schemes, including subclasses by shape,

have been presented (Leatherman, 1982). Regional variations as a

. function of tidal range have been described (Hayes, 1979). Ecologic and

‘geomorphic- descriptions of individual barrier components, beach erosion

and barrier inventories, as well as geological atlases, have been

compiled in the last 10 years to serve as useful baseline information

(Humphries and Benoit, 1980). Currently, research on sea-level rise is

being  conducted in several barrier environments (Titus et al, 1983).

The overwhelwing majority of these data demonstrates significant levels

"of flood hazard wvulnerability, rates of landward movement or migrationm

of barriar beaches and degrees of sensitivity to man-induced

modifications that ‘exist on most barrier beaches.

Efforts to improve public awareness and education concerning the hazards
and costs of living on barriers require translation of that scientific
reséarch. The National Flood Insurance Program and the Coastal Zone

Management = Act are two primary mechanisms for bringing about and

_improving the wunderstanding of scientific research for  the geﬂeral

public. Among the many conferences and workshops that have presénted
information on barriers, the Barrier Islands Workshop in Annapolis,
Maryland (1976) and the Barrier - Island - Forum and Workshop in
Provincetown,- Massachusetts (1980) were ' specifically devoted _to
expanding public awareness and changing management policies within the
federal government. These educational efforts contributed to the
passage of the Omnibus Budget Reconciliation Act of 1981 and the Coastal

Barrier Resources Act: of 1982 which curtail federal expenditures that,



in the past, have promoted unwise growth and development on previously

undeveloped barriers.

As in the case of undeveloped barriers, scientific and planning research
must - precede changes in governing policies and regulations. Baseline
dafd need to be collected to better understand the specific flood hazérd
vulnerability, erosion trends and migration rate of a particular
developed barrier and should address the‘-following four factors: (1)
onshore sediment movement; (2) storm activity; (3) equilibrium
readjustment to sea level rise; and, (4) construction activities along

these shores (Fisher, 1977)..

Developed and highly urbanized barriers no longer have the natural
environmental characteristics they once had in the undeveloped state.
Instead, a large financial investment and population center has been
sgbstituted. However, the hazard vulnerability' of the barrier still
remaihs'and'actually may increase with expanded growth and development.
Based on  the scientific undérstanding of a particular barriér, planning-
studies can.be_used to formulate a set of site specifié recommendations
for réducing or mitigating future storm damages. It 1is then up to
government officials to select and implement the appropriate recomménded

mitigation activities.



'OCEAN CITY: AN URBANIZED COASTAL BARRIER

GROWTH AND DEVELOPMENT

Not thward progression” of commercial .and residential development from the
south end of Fenwick Island. to the Delaware state line has occurred
since 1872 (see Figure 2). Since that time, the small resort community

of Sinepuxent Beach has become a major east coast recreational center of

Océan* City, Maryland.

In 1878 the railroad provided the first established meané of tramspor~

tation to  Fenwick Island. Today almost all transportation 1is by
automobile. The opening of the Cheasapeake Bay Bridge in 1952 connecting
Sandy ‘Point ' (on the western shore) with Kent Island (on the Maryland
eastern shore) was probably the most significant factor affecting Ocean
City's -growth -(Dolan et .al, .1980). This bridge reduced the travel
time ‘to Ocean City. from Baltimore and Washingtom, D.C. to 2.5 hours.
Thréé“highways provide: for easy access to Ocean City; U.S. Routes 50 and
Haryland Route 90 cross (east to west) oyer‘Isle 6f Wight and Assawoman

Bayé “and the Coastal Highway (Maryland Route 528) extends north into

Delaware.

‘Other infrastructure which has promoted growth and development of Ocean

City include water and sewer facilities. The Manokin Aquifer, 33 feet
thick and at a depth of 372 feet, is the source of groundwater for Ocean
City and other towns in the area (U.S. Army Corps of Engineers [COE],
1980). The potential groundwater supply was estimated to be several
times the 1973 capacity assuring a continued growth rate for some time
to come (Slaughter, 1973). .
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When Ocean City began ifs ‘rapid growth in the late 1960's, sewerage
facilities became necessary:, and the Ocean City Treatment Facility was
completed in 1968 to provide primary treatment of 4 million galloné per
day. After expansions of the facility, a capacity of 12.4 million.
gallons per day with secondary treatment has been provided since 1981. A
North Ocean City ;ntgrceppbf Sééage' Pipeline is cq};entiy under
conétruction which will “pfovide sapacity to accommodate ‘additional

growth in this part of the City.

The close proximity of Ocean City ;to' ma jor metropolitan areas, the
excellent access to the _Ci‘ty, and! the availliabili'ty of adéquaté_ wate'r and
sewerage"facilitiés have resulted in the rapid growth of Ocean City as a
tourist resort. Although the permanent population was estimated in 1982
to .be only about 5,700, over 250,000 people are estimated to be in the
Ocean City during peak summer weekends. Mid-1970- statistics show the
existence of 26,663 ‘housing units of which over 75% were hotels,

apartments and condominiums.

This large concentration of people and property occupies a coastal
barrier, and‘they are vulnerable to the impacts of coastal storms and
floods, particularly in late spring and late summer. The development -

also has an effect on the natural protective features provided by the

barrier.

THE FENWICK ISLAND SYSTEM

Thé. barrier beacﬁ which Ocean City occuﬁiqs still provides a storm
damage prevention and flood control function which affects other barrier
and mainland‘environments in spite of its.developed status. This nine
mile longv, five to 25 foot high ldndform which averages 1/2 mile in
width divides the Atlantic Ocean from Assawomaﬁ and Isle of Wight Bays

taking the brunt of storm waves and tides, and thus protecting inland



‘areas., The point of attachment for Fenwick Island lies within the State

of Delaware to the north, During parts of the year, the southern coast .

of Delaware is benefitted by longshore sediment being transported north

‘from Fenwick Island. To the south, the island terminates at the Ocean

. City Inlet which separates it from Assateaque lIsland. The downdrift
offset relationship between these two barriers has been well documented

’(Le_atherman, 1979) and is briefly des®ribed in this report.

The mainland of Worcester County directly west of Fenwick Island and

.separated from the island by Isle of Wight and Assawoman Bays, greatly -

benefits from the natural functions of the barrier island: bay tidal
ranges are reduced from 3.4 feet to 2.2 feet (NOAA, 1983),.fetch
distances are limited and the topography ;wf Fenwickb‘Island, although
quite low, absorbs a major part of coastal wave and current damages.

Because of this relationship, the 100-year floodplain of Worcester

County directly west of Ocean City will be addressed as & hazard prome

" environment in the Ocean City area.

Although Fenwick Island is no longer an undeveloped barrier in its

“natural state, this somewhat stabilized island is still characterized by -

low-lying, hazard prone areas subject to both gradual and sudden changeé

as evidenced by its storm history. Within a relatively short distance

perpendicular to shore, the geomorphic characteristics and hydrodynamic

processes of Fenwick Island change rapidly. Hypothetically during a
major storm event, deep water waves exceeding 30 feet in height will

travel landward over a wide, flat nearshore zone, diminish to a size

about 0.55 times the depth of water, break on a steep beach, run up the .

face of any dune or other elevated obstruction and overwash onto higher

ground with the possibility of joining the bay waters. Due to the -

somewhat stabilized nature on the islands onshore area, its offshore
profile has steepened increasing the potential for damage from future

storms.
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Three woderate to major storms in 1902, 1933 énd 1962 have occurred in
.Ocean City, . thus, inflicting significant damage to Ocean City about
everj 30 years. 1In Augus:_1933, a hu:ricane was‘responsible for the
formation of Ocean City Inlet. On March 6—8,.1962, a northeast storm
left an estimated damage of $11.3 million in 1980 dollafs‘(COE;_IQSO).
~The hurricanes that occurred in 1938 and 1944 and northeasters that
occurred in 1960 and 1978 were comsidered to be minor storms (CoE,
1980). Study ofi the high frequency, minor storms (i.e., the . 10-year
event), moderate frequency storms (i.e., the 50-year event) and low
frequency, major storms (i.e., the 100-year event) is im§ortaﬁt for the
identification of wvulnerability of tbe area to‘the haza;d of'erosion,
floods or a combination of the two. For this study, wind processe§ are
‘nof considered directly, puc such related hazards should not - be

overlooked by officials, particularly with resbect to hurricanes.
The following section details each of the major hazard areas of the

barrier islagd that collectively define the overall hazard vuinerability

. of Ocean City.
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HAZARD PRONE AREAS

Hazard planning for barrier island resorts such as Ocean .ity, Maryland,
often fail to fully recognize the impact of natural geologic and
geomorphic processes on the built environment and island' users. To
summarize and assess the available data on the natural and built
envirbmnents for Fenwick Island, five subenvironments were selected on
the basis of their geomorphic characteristics and hazard vulnerability:
(1) the nearshore zone; (2) the shore zone; (3) the high hazard zone;
(4) the 100~year floodplain; and, (5) Isle of Wight and Assawoman Bays
(see Figure 3). The compilation of existing data and information will
provide a charact.erization of existing hazard prone areas, serve as a.
basis for selecting areas of greatest risk and contribute to the
evaluation of existing erosion and flood control planms.

A specific study of beach dynamics which might include beach profiling
: and littoral environmental observations similar to that conducted in -

Avalon, New Jersey (Farrell and Stinton, 1983) was not undertaken.

The primary cause of coastal floods for the Ocean City area is the.
~occurrence of hurricanes and northeasters. Both storm types generate
winds aﬁd waves across the Atlantic Ocean that impact the shoreliné and
. inland areas. Hurricanes have very high winds (74 mph or greater) and
can generate large waves capable of massive destruction. They approach
énd pass through an area rapidly, usually affecting a relatively small
portion of a shoreline. Their duration is usually one tidal cycle (less
than 12 hours) and wave approach'is from the southeast. The period of
greatest hurricane threat extends from August through October. In
éontrast, northeasters are characterized by lower wind speeds and
smaller wave heigﬁts, but they can reside offshore for extended periods
of time (up to three days or six tidal cycles) and affect a wider

geographic area. Northeasters normally occur during the winter months.

11
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Throughout this éection, several datums are referenced which, unless
briefly defined, can offer some confusion. The mean tidal range fdt
Ocean City on the Atlantic Ocean side is 3.4 feet. The zero elevation
used in Ocean City is Mean Low Water (MLW); therefore, Mean High Water
(MHW) is 3.4 feet. The zero elevation for Ocean City converted to the
National Geodectic Vertical Datum (NGVD) equals -1.2 feet; therefore,
MHW is 2.2 feet NGVD. Because FEMA and the Corps of Engineers use NGVD,
city engineers, insurance agents and the general public in the Ocean
City Area must add at least one foot to any elevations given by federal

agencies if they normally use the City datum of MLW.
“THE NEARSHORE - ZONE

This zone is located seaward of MLW by standard classifications (COE,
1977) and includes the offshore area. Knowledge of historical changes
in the offshore slope provides an understanding of the impacts which
_result from barrier island stabilization and the resultant increase in
hazard vulnerability of the island. In addition, the configuration of
the offshore bathymetry has a direct influence on the process of wave

refraction or concentration of erosion zones on shore.

Offshore Bathymetry

A significant trend emerges from historical bathymetric data of the
waters offshore of Ocean City. The Corps of Engineers bathymetric
profiles (confirmed by comparison with original Coast and Geodetic
Survey sheets) clearly indicate that the shoreface has been steepening
through time. The landward movement of the 20-foot depth contour_has'
been greater than the 10-foot depth contour, which in turn has migrated

further than the mean high water contour (see Table 1).
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Table 1. Contour Shifts from 1929- 1965 (Trident Engineering 1973)

Over 36 o Average .‘
Year Period 4 Per Yéar
MHW contour 86 feet 2.4 feet
=10 foot contour 252 feet , 7.6 feet
-20 foot contour - 350 feet 9.7 feet

It appears that the shoreline has remained in approximately the same
‘location  and’ is acting. as a hinge as the adjacent shoreface steepens.
~Although it 1is not known what angle of shoreface inclination is the
natural equilibrium position, the current steepened condition cannot be
.considered at equilibrium since recent bathymetric data have shown that

. the steepening trend has continued.

According to a geologic principle that mosf geomorphic change occurs in
quantum steps, a major coastal storm would provide the impetus for a
decrease in the angle of inclination by shifting and redistribgting
nearshore sands in a landward direction to revefrse. the steepening trend
of the shoreface. Thus, major shoreline recession will occur and the
shoreface inclination will return to its minimum angle. -Over time, the
shoreface will continue to again slowly steepen until the next major

“storm.
Applying this principie to Ocean City, Maryland, steepening of the

offshore profile has probably continued since the last major storm in

1962. A quantum step in beach recession will occur during the next

14



“major storm in order for a lower equilibrium slope to be reestablished.
However, the static shoreline position now held by the City will mean
that (1) a steep slope will still remain and (2) the impact of lesser
storms may be just as great as that which occurred in previous major

storms.

Wave Refraction and Sand Movement

Wave refraption analysis for Maryland and Virginia (Goldsmith et.
al., 1975) predicts areas of wave concentration along. the coastline
‘for various storm conditions. As reported by the Corps of Engineers
(1980), offshore dredging can also alter ‘the characteristics of the
incoming storm waves, perhaps causing abnormal concentrations of wave

energies along certain stretches of the coastline.

The wave refraction data indicate wave concentration in the nor thernmost
portion of the study area, near the Maryland-Delaware line, ahd also a
secondary concentration at the Ocean. City Imnlet area. These data are
not clearly reflected by the shoreline recession information, possibly
_because of the pulsaic nature of barrier island retreat and downdrift
migration of low amplitude, very long périod sand waves. In less
technical terms, the shoreline configuration in Ocean City is modified
" in a similar manner along the nine mile stretch of beach with no one
area experiencing more erosion than another over the long term because
of wave refraction. Sand moves alongshore as well as vonshore and
of‘fshore in this zone. The gross rates of sand movement are estimated
to be about 450,000 cu.yds. per year northerly, and 600,000 cu.yds. per
year southerly, resulting in a net drift of 150,000 cu.yds. per year to
the south (COE, 1980). ‘

15



THE SHORE ZONE

For purposes of this discussion, the shore zone is located between the
nearshore zone and the approximate seaward extent of development (the

State-Ocean City Building Limit Line) and includes the beach and berm

areas.

Historical shoreline changes, natural beach characteristics and the
pfesence of shoreline protection structures are primary indicators of
shore 2zone hazard vulnerability. The shore =zone is the area of first
defense against damages primarily caused by erosion, but as elevation is

considered, flood control becomes an equally important issue.

Historical Shoreline Changes

National Ocean Survey (NOS) quantitative shoreline change 'data since
1849/50 were used to analyze historical shoreline erosion. Automated
Eechniques of précessing the data and plotting maps from these
historical sources, specifically using stereoplotters and metric mapping
techniques, can be used to obtain highly accurate information concerning
historical shoreline movement trends (Leatherman, 1983). For Ocean
"City, a computerized procedure was developed by which transects were
drawn across the barrier at pfedetermined distances along the island and.
shoreline changes between certain time periods for these locationmns
determined. Forty-two transects 1000 feet apart were used-to determine
shoreline changes from the- period 1850-1980; 1850-1908; 1908-1929;
1929-1980; 192941942§ 1942-1962; and 1962-1980.

Over 50 years of data between 1929 and 1980 (see Figure 4) indicate
erosion was mostly concentrated north of 57th street. More
specifically, an average erosion rate of 2.7 feet per year existed north
of 2lst Street and an average accretionm rate of seven feet existed south

to the inlet. The actual rate of accretion may have been slightly

- 16
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higher because most of it occurred during. a shorter time period
(1929-1962). This 50 year period is. important since the major changes
occﬁrring during this tiﬁe“ peri‘od ‘i_n_cltvxde' the effects of the 1933
hurricane, the construction of the north jetty in 1933, the constructiom
of 50 groins,‘ the March 1962 storm, posi-storm beach and dune

reconstruction and a major increase in oceanfront development.

Abou;‘ 130 yeérs of data between 1850 and 1980 (see Figure 5) indicate
the ‘longer term average erosion rate north of V27thA street is only 1.7
feef. per year. Erosion was mostly concentrated between 5th and 89th
streets. A comparison of the two periods (1850 to 1980 and 1929 to
1980) indicates beach erosion in Ocean City is occurring at a faster
raté on a short-term basis and is more problematic in the central and

northern portions of the barrier.

As noted above, several major changes have recently dccurred which may
explain the higher erosion rates. Within the _period from 1929 to 1980,
erosion rates of 1l1.4 feet per year (1929;1942), 0.3 feet pe‘r y'eﬁr
(1942-1962) and 1.2 feet per year (1962-1980) occurred. The impacts .of
the 1933 hurricane probably account for the high rate between 1929 and
.11‘9542. Subsequently, a period of relative stability followed between
1942 and 1962. During the most Tecent pe‘riod (1962-1980), the March
1962 storm occurred, but its erosional impact was offset by an emergency
«bgaéh and dune restoration effort and perhaps the newly constructed

groins.,

" Beach Characteristics

The area between MHW and existing development is an important indicator
of hazard vulnerability because the storm waves and flood-related
erosion focused here place oceanfront development in immediate danger.
Height and width of this upper beach area indicate the level of

protection that 1is naturalijr provided. Using - a 1981 Photogrammetric

18
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Survey of the Beach Control district, linear measurements between MHW
and the Building Limit Line (BLL) were taken at 150 street locations
from Ocean City Inlet “to ‘the ﬁarYland-Delavare'line and plotted'(see
Figure 6). The average distance from MHW to the BLL is 135 feet; the
average height above,MHV at the BLL is 9.7 feet (11.9 NGVD); and, the
average slope. is 7.2% or 1:14. ©North of550th Street, an equilibrium
slope appears to gxisgiestablishedQ 'Gene:aily, the wider the beach is
between the MHW 'and' BLL, thé higher théA BLL is in elevation.

Conversely, the narrower the beach is, the lower the BLL.

The least amount of erosion and flood conmtrol protection, as a function
of beach width and ﬁeight exists between 73rd and 9lst Streeté, and
between 119th and 132nd Streets, approximately. The greatest protection
north of 7th Street exists between 50th and VGth‘~Streets and between
92nd and 118th Streets, approximately. South of 7thVStreet, where beach .
widths are greater than 200 feet because of accretion extending up the

beach from the North Jetty development is provided the most protection.

Using the average elevation of the beach at the Building Limit Line (9.7
feet MHW) and assuming four feet of erosion would occur during a storm
(as assumed during the most recent Flood Insurance Study, 1983), the
resultant 5.7 foot elevation would be exposed to waves during a very

minor event. Using>the Corps of Engineers storm frequency distribution
éurﬁe (COE, 1980; Figure D~16), the current level of beach protection
afforded in Ocean City 1is the 2—year frequency storm event. Given the
possibility of error at the lowest end of the distribution curve, it
would be more accurate to state that less than 5-year storm protection-

exists.

Shoreline Protection Structures

Development in the shore zome 1is limited to <coastal engineering

structures, including the North Jetty, a timber pile pier and 52 timber

20
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and stone groins (see Table 2). " The impact of the North Jetty is
obvious. Approximately 150,000 cu.yds. of sand have been trapped and

have covered 11 groins rendering them ineffective.

The impact of the remaining groins is less obvious. Using the May 1981
photogrammetric survey maps, & quantitative analysis at each groin
revealed that no definitive trend exists regarding updrift accretion and
downdrift erosion. The differences in position of ML¥W north and south
of each groin at a distance equal to the length of each groin averaged
about 25 feet. Beach slopes (MLW to MHW) near the groins were
approximately 9.7% or 1:10. Since the average slope is 7.2% or 1l:l4,

beaches near groins are steeper and less stable.
THE HIGH BAZARD ZONE

The high hazard zone is considered for this discussion to extend from
the BLL landward to the western edge of the V-zone (the area affected by
waves greater the three feet high during the 100-year storm) as
delineated on the 1983 Flood Insurance Rate Ma§ (FIRM). This zone
extends from 27th Street north to the Delaware line (about seven miles),

varies between 70 and 310 feet wide and averages about 190 feet wide.
Existing and future development within this area is the most vulnerable
to flood damages during a 100-year £lood because it is exposed to the
direct effects of waveé and high velocity water. Appendix A contains
mép ~show the relationship between the location of ex1st1ng structures

and that of the Y-Zone.

Predicted Storm Elevations

For the most part, dunes and open space which once acted to buffer the
effects of storm waves, currents and overwash have now been replaced
with single family residences, high rise condominiums, motels and

parking lots. The most recent FIRM, effective May 16, 1983, predicts

22
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™,

100-year frequency storm surge elevations with.waves to reach 11 feet
- NGVD within this developed area. This estimate is two feet above the
previous FIRM predictions which did not 1include wave heights. The.
methodology employed in the revised FIRM assumed four feet of shoreline
erosion would occur seaward of all development north of 15th Street.
Six transects were used to determine the landward bOundaty. of the
V-zone. They were located at approximately 6th, ‘20th, 44th, Slst,_

Purnell and Franford Streets.

In addition to the 100-year storm predictions, consideration of flood
elevations for the 10~ &and 50-year frequency storm events is also
imﬁortantf for a . better understanding of the overall flood hazard
vulnerébility. ﬁsing storm frequency data from the Corps of Engingers
(COE, 1980) and quod' Insurance Studies (FIS, 1983), the 10-year and
50-year flood elevations for the V-zone were derived (see Table 3).
Based on the FIS 100-year elevations, the difference between the
stillwater level (8.1 feet) and the V—zoﬁe elevation (11.0 feet) is 2.9
feet. This différentiél was used to 6btaih values for the 10- and
SC-year V-zones. The stillwater elevations from the Corps of Engineers
are 0.6 feet higher than those in the FIS. The Corps value is
coﬁsidere& more conservative in that it represents a higher level of
hazard. Using the Corps ‘data, a summary of the estimated 10-year,
SO;jear and 100-year storm elevations based on a MLW datum are shown in
Table 4. This summary..information provides an easier means of
evaluating other maps and charts that use different datums andAshobld be

used in specific building requirements.

By comparing the V-zone elevations with the BLL elevations,:analysis of
haéard vulnerability during the 10-year, SO-year and IOOéyear storm
events was made for the high hazard zome ﬁorth of 27th Street. Since
be%qh erosion is ;related to storm ‘intensity and duration and is,

therefore, somewhat indeﬁendent of the storm frequency event, a four

2



Table 3.

100-year
50-year

bloiyear

Table y,

'iOO-year _

50-year

F1O-year

Comparlson of the 10-year and 100-year Ocean Storm Elevations

{NCVD in feet)

STILLWATER

V-ZONE
8.7/8.1(1) 12/11
8.0/7.4 11/10
' 6.4/5.8 9/9

(])Corps of Engineers (COE)/Flood Insurance Study (FIS)

Summary of the Estimated 10-year and 100-year Ocean Storm.

Elevations (MLW in feet)

STILLWATER V-ZONE
9.9 13.2
9.2 12.2
7.6 10.2
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foot erosion value is assumed as it was in the 1983 FIS. 1In terms of
which oceanfront areas can be expected to réceive flood induced erosion,
75%, 90% and 92% of the shoreline north of.27th Street is vulnerable to
the 10-year, 50-year and 100-year events, respectively. Variatioms in
beach width are an important factor which would control wave processes
énd impact.‘ Qualitatively, the wider the beach is, the more seaward
waves will break and the less impact there will be at a certain

elevation. = A qualitative analysis of beach  height and width was

presented in the previous section.

Flood elevations were delineated on tﬁe FIRMs according to existing
upland topograbhy without considering differential vulnerabilities to
flooding and erosion except at the six transects. Several of the

.factors one must consider in defining differential vulnerabilities
include man-madé and natural obstructions such as seawallsvaﬁd dunes,
other human modifications such as buildings and pavement and the extent -
df natural Vegetation. Nonetheless, the 1983 FIRMs represent the most

accurate hazard mapping product avaialable.

Impact of Development

-Human modification in the high hazard zone has had a_pfofouﬁd effect on
the storm susceptibility of Fenwick 1Island. The built environment
affects the barrier's ability to respond naﬁurally to storm conditions
in many ways. Among these are: 1) interference with aeolian (wind) and
6vefwash transport procésses through paving'and other construction; 2) -
removal of the natural dune line which increases back barrier
susceptibility to storm waves; and, 3) construction of tall buildings
and seawalls which can force highly erosive currents through gaps’

between the structures.

On- a barrier island that is in its natural state, sand is often

transported from the beach to the barrier flats during storms. This

26



transport occurs by both aeolian and overwash processes. During periods
of quiescence following storms, some of this sand is transported back to -
the beach by the wind. This aids in natural beach restoration and dune
formation. Areas having the vegetation to trap sand, like that found on

Assateague Island, are exceptions on Fenwick Island.

Human intervention by development of barriér islands) such as Ocean
City, have diminishéd the effectiveness of this process. Sand is
prevented from ‘mbving to the back dune areas in storms by the tall
buildings and other structures which block and funnel the wind and
water. These buildings may also diminish the occurrence of overwash,
but more likely, will actually concentrate the flow into discrete areas .
between the buildings. Following a coastal storm, the recent practice
in Ocean City has been to use bulldozers and snowplows to remove beach
sénd that has accumulated on streets and parking lots, and dump the sand
on unused land, into the bay, Vor push it onto the beach. It is
difficult to evaluate the short-term ramifications of this interference
with the'na;ural migration processes of a barrier beach, but clearly the
barrier surface has not been allowed to build vertically, as would occur

in a natural setting with sea level continuing to rise.

An inientory of man-made obstructions located in the high hazard zone
included the identification of the number and extent of seawalls (as
shown on the 1981 Photogrammetric Survey), and the number of structures
(as shown on the 1981 Photogrammetric Survey and May 1983 aerial oblique
photos). A total of 18 seawalls were identified as having a cumulative
length of 3,690 feet or 10%Z of the shoreline between 27th Street and the
Maryland-Delaware line (see Figure 7). A count of 336 residential and
commercial structures was made without a distinction of size, and any
portion of a structure in the V-zone was regarded as a total structure.
Sixteen new structures were identified | as completed or under

construction since 1981,  Eighteen buildings are over 10 stories high
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and only eight of the 119 blocks inventoried are currently vacant in the
V-zone. The areas previously identified as having the least amount of
erosion and flood control protection seaward of the BLL are 6ccupied by
119 structures in the V-zone. The areas previously identified as having
. a greater amount of protection have 71 structures associated with them.
One reason for a lower number of structures im such areas is that many .
high rise condominiums are located in these areas. Reduced copies of
the 1981 Photogrammetric Survey are contained in Appendix A showing the
Flood Insurance Zones in relation to the existing development. '
.

The present position of the shoreline is rapidly becoming determined
more by the extent of development and encroachment toward the Building»
~ Limit Lide than the natural process of erosion, at 1least for this
current period of low storm activity. If more seawalls and bulkheads
are constructed, their effect on beach erosion and storm overwash will
predoﬁinate over natural processes and make any prédiction of the most

hazard prone areas more difficult.
THE 100-YEAR FLOODPLAIN IN FENWICK ISLAND

According to the recent FIRM, the entire city north of 27th.Street for
all practical purposes is within an area which will be inundated by
water associated with the 100-year flood. Two isolated areas located.
along the Coastal Highway between 63rd and 67th Streets and between
119th and 124th Streets are slightiy higher in elevation and are.
désignated as 500-year floodplains. - A two block wide area between the
inlet and 27th Street also has this designation. Even within the areas
designated as a 500-year floodplain (B-zone) shallow flooding less than

one foot may occur.
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. Predicted Storm Elevations

Flood elevations of the 100-year storm (A-zome) decrease west of the
V-zone toward the bay from nine feet to six feet respectively. This
‘updated information broadly contrasts with information presentéd in the

1976 FIRM. 1In the 1976 FIRM, most of the area east of the Coastal -
Highway was designated as the 500-year floodplain and remaining areas to
‘the west had 100-year flood elevations of nine feet. Two primary
reasons are responsible for the higher beachfront elevations and lowef
bay elevations: 1) wave heights were incorporated on the storm surge,.
and 2) lower tidal ranges were recognized in the upper reaches of

Assawoman Bay.

'It.should be understood, however, that the information provided by the
FIRM was obtained by using a methodology that is used in coastal areas
for.-the purposes of defining hazard prone areas and properly rating
structures for insurance purposes. Again ounly six transects were used
along the nine mile stretch of Ocean City, and the information was
"interpolated between these transectsrin order to produce a hazard'ﬁéﬁ
for the city. - The FIRM also didnft consider the hazard potential of an’
ebb.surge flowing back over Fenwick Island as a storm passes from the

‘area.

Ristorical Overwash

Historical data from the March 1962 storm is particularly helpful in
defining ‘the type of hazard to which a majority of the island is
exposed. Accounts in the newspapers and Corps of Engineers reports note
the deposition of up to six feet of sand on the streets. Flood currents
were strong enough to move sand across the entire island im certain
locations (see Figure 8). For proper perspective, it must be emphasized

that the March 1962 storm was a 45-year event in the Ocean City area.
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Comparative Analysis of Historical and Predicted Storm Impact

A qualitative comparison of the March 1962 storm with the 1983 FIRM -
based on the extent of overwash represented in Figure 8 was made for 10

segments and briefly described as follows:

1. between the Inlet and l4th Street, no ovefwash occurred
"in the B-zone;
2. between l4th and 27tﬁ Streets, an area between one and two
blocks wide was overwashed and is currently delineated as
a B-zone;
3. between 27th and 34th Streets, overwasﬁ extended across
the Coastal Highway and into the A-zone (elevation six feet);
4, between 34th and 41lst Streets, overwash generally did not
. ‘reach the Coastal Highway and would have been maintained
within the A-zone (elevation nine feet);
5. between 4lst and 52nd Streets, overwash generally extended
across the Coastal Highway and reached the bay;
‘6. between 52nd and 67th Streets, overwash generally did not
' cfoss the Coastal Highway and would have followed the
A-zone (elevation nine feet) delineation remarkably close;
7. between 67th and 85th Streets, overwash entirely crossed
the Coastal Highway and generally extended into the A-~zone
(elevation six feet);
8. befween_SSth Street and Channel Bouy Road (approximately
" 112th Street), overwash entirely crossed the Coastal
Highway and generally followed the A;zone.(elevation nine
feet) delineation; _
9. between Channel Bouy Road (approximately 112th Street)
~and 118th Street, two extensive washovers crossed what
~would have been A-zones (elevation eight feet and

elevation six feet); and,
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10. between 118th Street and the Maryland-Delaware line,
overwash generally did not cross the Coastal Highway and
. generally followed the A-zone (elevation nine feet)

delineation.

" Summarizing the comparison (see Figure 9), there was.a good correlation
bétwegp the extent of 1962 overwash and the 1983 delineation of the
A-zone (elevation nine feet) for 60 percent of the shoreline. There was
a poor correlation between the extent of overwash and any A-zone
delineations, and overwash primarily extended into the back barrier
(A-zone, elevation six feet) for 40 percent of the shoreline. This
relatively poor correlation emphasizes the varigbility and unpredictgble

nature of overwash processes and flood hazard delineation.
The most dramatic overwash and threat of inlet formation during the 1962
storm occurred in the vicinity of 7lst Street. Bulldozing of sand into

the breached area prevented the formation of ‘a new inlet.

Barrier Width and Bay Shoreline Configuration

The island remains quite narrow in portions, particularly between 52nd
and 6lst Streets where it is less than 1000 feet from the Coastal
Highway to the Bay. The island is widest north from 87th Street to the
ﬁaryland—Delaware'line, except in areas where canals have been drédged.
But in this area, 14 man-made canals and two natural tidal channels ﬁre
present, nine of which are less than 500 feet from the Coastal Highway.
Overall the barrier varies in width (from the Coastal Highway) between
4900 feet at 133rd Street and 230 feet at 36th Street, and 37 canals and

channels have been coustructed gloﬁg the bay side of the island.
The significance of barrier width relates to the wvulnerability and

isolation of areas by high water and overwash sand deposition. The

narrowest sections are likely to be the most difficult to pass while
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.7evacuating during a storm because streets orien:ed,perpendiculaf to the .
shoreline will carry overwash debris and water onto the Coastal Highway.b
In addition, narrow sections and canal or channel sites will be
vulnerable to breaching and possible inlet formation (as discussed
later). The implication is that every effort should be taken to
evacuate the island before a storm occurs because once a storm hits,

travel on the island will be hazardous.

The lack of efficient storm water drainage, resultigg in impounded water
“on streets, parking lots and other paved areas, affects.Fenwick Island's
ability to respond naturally to storm conditions through infiltrationm.
During a wmajor storm event, high water levels will impede rescue,

evacuation and immediate storm response. The lack of efficient drainage
becomes a post-storm problem and will impede recovery and restoration.
During minor storm events, rainfall contributions may create '"major
stormlike" conditions dqring and after the event. Adequate drainage
could reduce these problems, but might not be feasible because of low,
flat topography. Ocean City is giving consideration 'to undertaking

measures to improve drainage from Coastal Highway.

-

Barrier Geology

A .geomOtphic ev#luation of storm susceptibility of a barrier island
should also involve a consideration of the three~dimensional
stratigraphy of the island. For a landward migrating barrier, the uppef
sand surfaces of the island roll over top of underlying sedimentary
environments that were .previously in more landward positions.
Acco;dingly, coring down through barrier beach sands should reveal
previous stands df the salt marsh and othef vestiges of previous bayside
sedimentary environments. Dating these buried salt marsh peat deposits
can provide an indication of the rate to which the barrier island

migrates landward. The younger the age of the peat, other factors héld
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" constant, the faster the island is migrating. Since barriers migrate by
"~ undergoing erosion on their oceanward sides concurrent with bayward
accretion, an 1island that 1is found to be rapidly migrating is more
~likely to sustain severe erosion and related damage in storms.
‘Uﬁfo;tunately, there is presently no three-dimensional data available

‘for Fenwick Island, Maryland.

Three~dimensional stratigraphic modeling of barrier islands based on
core and auger  data has been undertaken for the south.shore of Long
Island (Leatherman, 1983). The results of this study indicate that
certain portions of the Fire Island barrier system migrate much more
quickly than others. The availability of similar data for the Maryland
‘barrier sys'tem would aid in prediction of long-term shoreline dynamics

and coastal flood hazards.,

Two-dimensional stratigraphic studies are also useful in determining the
depth to the sand-clay interface under a barrier island. Since sand is
much more easily erodable than clay, inlets may preferentially breach
through portions of the barrier where the sand layer is thickest. The
sand saturation that occurs immediately prior to inlet breaching is
aided by the presence of a considerable depth of beach sand since .cl'éy :

is less permeable to water.

The Maryland Geological Survey (MGS) has collected well log and bore
hole information to determine the depths to the sand-clay interface
along the length of Fenwick Island and has obtained a two—dimensional
view. The areas with a generally deeper sand-clay interface can be
‘inferred as being more likely to undergo the severe erosion and scouring

that accompanies inlet formation.

Depth to compact clay under Ocean City varies from less than 10 to more

than 50 feet along the length of the island according to data provided
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by the MGS. Figure 10 shows the irregularity of the subsurface
sand-clay interface and so called "buried valleys'" that may exist as a
result of past inlet positioning. There appears to be four areas where:
the depth to sand would increase the likelihdod of new inlet. formation
in the event of down cutting during storm conditions. The deépest

"buried valley" is located near 83rd Street, where the clay contact is

-encountered . at more than 50 feet below mean sea level. Valley

structures are also present in the general vicinity of 37th, 60th and
100th Streets. Other things being equal, these areas should be more
vulnerable to inlet formation and breaching during extremely 1large

. storms.
THE 100-YEAR FLOODPLAIN FCR WORCESTER COUNTY

' The westernmost sﬁoreline of Isle of Wight and Assawoman Bays comprises
an extensive area of salt marsh, agricultural land, rural development
and several small towns. This part of Worcester County is protected by
Fenwick Island Buring coastal storms to the extent that no waves grea;er”
-,than three feet in height are predicted to occur there (FIS, 1982).

Four reaches were studied for insurance purposes and they include:

1. Ocean City Back Channel/Upper Sinepuxent Neck, West Ocean
- City to Dog and Bitch Islands;

2. 1Isle of Wight Bay/Upper Sinepuxent Neck, Turville Neck,
Jenkins Neck, St. Martins River outfall, and west side
of Isle of Wight; '

3. St. Martin River/North and South Banks from outfall at
Isle of Wight upstream to Piney Island; and, 4

4. Assowoman Bay/East Side of Isle of Wight, St. Martins

Neck, Greys Neck and Dirickson Neck.
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The_maximum wave crest elevation through reach number 1 which connects
‘Ocean City Inlet with Isle of Wight Bay is ten feet (NGVD) and for the
other reaches, numbers 2, 3 and 4, the 100-year surge elevation is Qix
feet (NGVD). Aside from a ome foot increase in elevation for part of
,Iregch number 1, no major change in the 100-year floodplain occurred

since the prior study in August 1978.

The Worcester County bay shoreline can be divided into areas north and
south of the ‘St. Martin River for purposes.of discussing the extent °f.
development, as well as storm vulnerability. The area south of the‘
.river is closer to Ocean City Inlet, has more existing development, has
more land prepared for future development ahd includes Routes 50 and 90
7wﬁich will be used for evacuationvpurposes from Ocean City. The closer
ﬁro*imity to Ocean City Inlet may present more vulnerability to the
flooding hazard than is identified on the FIRMs because the tidal range
in Isle of Wight Bay is larger than in Assawoman Bay. Much of the
devélbped land and land to be developed consists of extensive low-lying
 dredged and filled areas. extending into the Bay. Areas along Golf
Course and Keyser Point Roads, Turville ard Mankiln Creeks and in Ocean
Pines should consider minimum elevations for building above the six foot
flood elevation identified on the flood insurance maps . Heightened

discharge of the St. Martin River also contributes to the flood hazard. .

Areas north of the St. Martin River have extensive marshlands that act
to ‘buffer upland areas from rising bay waters. The tidal range isiless
than that closer to Ocean City Inlet making the six foot elevation a
good minimum flood level. Areas ;long Goose Pond, Gtey'é Creek and in

Little Georgetown are being developed in the 100-year floodplain.
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-ISLE OF WIGHT AND ASSAWOMAN BAYS

These two bays located south and north of the Route 90 bridgé,n
respectively, differ in several ways. 1Isle of Wight Bay has a three
mile width ‘(West to east) that is approximately equal to its length
(north to south) and has a fairly uniform depth of four feet below MLW.
Isle of Wight Bay has two major channels: one just west of Fenwick
Island, and énothe: paralleling the west side of the bay, p_assing close
to shore at the Route 50 Brfdge and at the north end of Captainé Hill in
West Ocean. City. Both are deep and have strong currents, and both are
migrating away from the center of the Bay. This migration has caused
‘f.lumerous bulkhead failures along Edgewater Avenue in Ocean City and in
Céptainé Hill. Some of these bulkheads have collapsed with surprising
speed. In the presence of a major storm, a number of these older
sfructures and their backfill could be lost, threatening houses and
apartment buildings with undercutting. Bulkheads in these areas are
graduélly being replaced, with 40-50 foot long steel pile sheeting being

needed in a number of areas.

" In contrast, Assawoman Bay is longer‘(five miles) than it is wide (2.5
miles) and has a more distinct channel {approximately six feet below
MLW) bordered by an extensive tidal flat (two feet below MLW) behind
Fenwick Island. About 85% of the discharge through Ocean City Inlet
comes from these two bays, Vith the remaining 15% coming from Sinepuxent

‘Bay to the South. The 100-year flood stage decreases toward the north
gradually from 8.1 feet at Ocean City Inlet to 5.6 feet neaf the
Maryland-Delaware -line (Corps of Engineers, 1980). Overall, data from

‘ thév Corps and the Flood: Insurance Studies compare quite well, although

‘the Corps flood elevations are generally higher (see Table 5).
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;Bays1de Flooding of Ocean City

A maJor shortcoming in the wave height methodology used in the 1983 FIS

was not accounting for the hazard of the ebb surge flowing over the .

island as a storm has passes from the area. In addition, waves mayv _
actually form along the bay side of a barrier and this was not addressed

by the wave height methodology.

During a hurricane, increased ,rainfall, heightened discharge of tidal
rivers (St. Martin River) and an easterly wind direction all pontribu;e'
to the impounding of vast quantities of water in the bay behind the
barrier island, particularly along the mainland shore. A rapidly moving
hurricane can pass over Fenwick- island and the winds abruptly shift

around and blow strongly from the west or northwest. The impounded
‘water is then pushed toward the barrier and Ocean City Inlet. Bay
waters pose an increased flood hazgrd to developed low-lying filled
land. Several areas in Ocean City that were once marshlands have been
filled and channelized. The banks of these areas have been bulkheaded;
however, the elevation of these areas remains low. Construction -
standards in these flood hazard areas should address bay floods in

addition to ocean floods.

Threat of Inlet Formation

Existing canals and channels, previously discussed, will offer a pathway
for ebbing bay water and act to channelize high velocity waters.
Weakened portions of the barrier could be breached and serve as outlets
to the ocean for ebbing tidal waters. Island breaching <and inlet
formation is a very cbmmon occurrence because of this condition.
Overwash channels formed during a storm most often serve as natural
pathways for inlet breaching. When overwash channels are aligned vith
man-made canals the possibility of inlet formation is .increased. From
Figure 8, noté the proximity of overwash occurrence in the March 1962

storm to existing canals or channels can be noted at 12 street
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Table 5. Comparison of the Estimated 10-year, 50-year, and 100-year
: Bay Storm Elevations (NCVD in feet) Predicted by Corps of
Engineers/Flood Insurance Study Data.

100-year - 50-year ‘ 10-year
Segments(] ) (2) '
1 8.1/7.8 7.3/6.7 5.4/5.5
2 7.5/7.3 6.7/6.0 4.9/4.5
3 5.6/5.6 4.4/4.6 2.8/2.9
eorps of Engineers Flood Insurance Study
1. 27th Streef to Inlet 1. 15th Street to Inlet
2. 90th to 27th Streets 2. 27th to 15th Streets
3. MD/DE line to 90th Streets 3. MD/DE line to 27th Street

(Z)Corps/ﬂood Insurance Study Elevations
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locations. Six inlets have been formed during past storms within eight
miles of Ocean City Inlet (see Figure 11), but it is not known how many

were formed from the bayside.

Ocean City Inlet, as the nearest link between the Atlantic Ocean. and

coastal bays, remains a topic of general discussion. Many problems are

. currently being addressed which include deterioration of the South

Jetty, a 45-60 foot scour hole at its base, additional dredging and -
continued migration of Assateague Island. The impacts of the
alternatives to solving these problems as they relate to the f£flood .
hazard vulnerability of Fenwick Island is an important issue, but _is.

beyond the scope of this study.

43



DEL AWARE
MARY LAND

FENWICK
INLET

{ (77 -1820)

&S 1sie of Wight
2 Life Saving Station

isie of Wight

BEACH
INLET

(no date)

City
3] @ OCEAN CITY
INLET (1933)

é‘[ ‘ INLET SHALLOWS
; (1933)

. SINEPUXENT INLET
{1920)

SANDY POINT INLET (1920)

¥ srate Pork © Lite Saving Station

Figure 11. Locations and dates of formation of inlets cut across
Fenwick and Assateague Islands during ma;or past
storms (adapted from Truitt).
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CONCLUSIONS

The flood hazard vulnerability of Ocean City is a function of several
.geographic, geomorphic, hydrodynamic, and built characteristics that
define a developed barrier beach (Fenwick Island). During the 1last.
_bcentury, ~this barrier landform has been extensively developed and
esséntially stabilized in one geographic 1location. The natural
.prdcesses of 1landward barrier migration in response to sea-level rise.
has been interrupted. Thus, the more Ocean City is developed and the
less Fenwick Island is allowed to migrate, the higher the flood damage-

potential will become.

Five hazard prone areas have been classified for the barrier system and
several characteristics have been analyzed in order to identify areas of
greatest risk, isolation and breaching during the high (lo-yeaf);
moderate (50~year) and low frequency (l100-year) storm events. The
extent of flood and erosion damage caused by these three storm frequency
Aevents can be generally depicted (see Figure 12) and described in

relation to several cultural features and regulated zones in the city.

. Boyside
Oceantront V-zone _ Coostel Highway Maorgin

opeer . /\ J
e |

i0-year
~

100-year

|

Figure 12. A simplified cross-section of Ocean City showing the generai
: ’ extent storm damage and direction of flooding for certain
storm events.

Flood related impacts associated with ocean surges, tides, waves and

currents can be expected to extend westward to near the current FIRM



V-zone limits, the Coastal Highway, and the Bays during the 10-, 50~ and
IOO-year storms, respectively. Impécta éssociated with bay surges,
tides and currents, but very /little wave action, can be expected to
extend eastward to the Coastal Highway and V-zone during the 50~ and
100-year storms, respectively. No bayside‘flooding is expected during
the - 10-year event, but street flooding from poof drainage of rainwater
can be expected. The interaction 'bf ocean and vbay waters during
moderate to low frequency storms will leave few if .any areas isolated
- .from flooding, and will present distinct opportunities for inlet

formation to occur.

To be more specific in the identification of greatest risk areas a
comprehensive summary of characteristics in each of the five hazard:
prone areas has been compiled in Table 6. The northernmost eight mile
»étretch of beach from 10th Street to the Maryland-Delaware line was
considered for this analysis and equal weight was given to these

characteristics.

- Three .high risk areas were identified based on the total number of
characteristics (e.g., three or more) found at a particular street énd
fhé total number of characteristics represented by a group of streets.
Aréa 1 was identified between 32nd and 57th streets because of a steep
shoreface slope, high erosion rates 1(1850-1980; 1942-1962; and,
1962-1980), 1low dunes, narrow barrier width, several bayside channels
near the ocean énd an historical inlet location. Area 2 (i.e.,, 74th to
87th street) has a steep shoreface, high erosion rates (1929-1980, and
three intermediate time periods), narrow beaches, low dunes, a narrow
barrier width and several channeLs near ﬁhe ocean. And Area 3 (i.e.,;.
112¢th  to 132nd streets) has a steep shoreface, high erosion rateé
(1929-1942; 1929-1980; and, 1962-1980), nérroy beaches, low dunes, wide

V-zones, channels near the ocean and an historical inlet location.
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Based on a comparison of characteristics between each risk area, a
distinction can be made in terms of wvulnerability to a certain
vstotﬁ—frequency event. Narrow beaches and low dunes make Area 2 most
vulnerablé to a8 l0-year storm an& these same characteristics plus a wide
.V-zone make Area 3 vulnerable during a 50-year storm in addition to _
Area‘ 2. Virtually all of the barrier will be vulnerable to change
during a 100-year storm, but narrow barrier widths plus bayside channels
near the ocean make Area 1 highiy vulnerable to the potential of inlet
fotmatidn. There 1is réluctance to be any more specific with
identification of greatest risk areas because of the unpredictable
natufe of storm processes; but, those streets having more than four
hazard prone characteristics include: 33rd, 74th, 79th, 83rd, 119thjgnd
"126th. '

" In addition to the natural hazard characteristics, built characteristics
‘and their influence on increasing damages cannot be overlooked.
Buildings not fronted by vegetated dunes; areas adjacent to seawalls,
'bﬁlkheads' and solid (not elevated) foundations; buildings directly
behind seawalls; utilities located close to the ground and buildings
with . shallow piles on the bayside of the barrier are extremely
vulnerable to excessive flood damages. There are also times of greatest
concern as they relate to barrier habitation, storm occurrence and high
tide events. These include: late summer hurricanes and late spring
nor 'easters; full and new moon tides; predicﬁed periods when the moon
aﬁd eérth are closest to on another (perigee); and, the long-term
_fdture, in general, as long as no short-term mitigation techniques are

implemented.



IS
OCEAN CITY
PREPARED ?




Ocean City is aware of its location on a barrier island exposed to the
impact of hurricanes and nortﬁeasters. In the 20 years since the 1962
northeaster caused extemnsive damage at Ocean City, the City, State ahd
county have developed several regulations and programs that directly or
indirectly reduce the potential for flood losses from these storms. At
the same time, development at Ocean City has increased the amount of -

property and number of people that are at risk from a major storm.

This section describes the major regulations and programs relating to

flood and erosion control that now affect Ocean City, and examines the
extent to which Ocean City is currently prepared to withstand a ma jor

coastal storum.
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PROTECTING THE LAND

Immediately after the March 1962 storm, the Corps of Engineers developéd
an emergency plan to clear sand from the roads and rebuild dunes that

had been washed away. This plan titled Operation Five-High included

beach and dune recomstruction from the Maryland-Delaware line south to
6cean Lity Inlet. The basic plan comsisted of a continuous berm and
dune with a dune crown not less than 12 feet above mean ldw water on a
line approximately 150 feet west of the mean high waterline, and the
erection of a sand fence éxtending along the entire dune crown. Much
of the sand used was that cleared from the streets, but an additional
1,050,000 cubic yards was pumped in from Assawoman, Isle of Wight and

Sinepuxent Bays. As stated in the preface of the document Operation
Five-High:

The dunes conmstructed by the Corps of Engineers
were designed to protect against Atlantic storms as
severe as any that are expected to occur in an
average 10 year period. State, County and City
officials have been informed of the limits of the
protection and are hére again advised that complete
protection has not been provided. Steps should be
taken by all interests to preserve the constructed
work by planting grass and shrubs erecting
additional sand fences, and to further build up the
dunes as protection against storms of magnitude

greater than those of a 10 year frequency.
Twenty years of growth and development since the March 1962 storm have

eliminated almost all dunes on the island and covered up most other

. available sand on the island with parking lots, roads, shopping centers
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and condominiums. The 10-year frequency storm protection no longer

exists; there is now less than 5-~year storm protection.
INTERIM BEACH PROTECTION

Several beach protection plans have been developed in the past several
years that would reduce Ocean City's vulnerability to coastal storms.
One of these, a Corps of Engineers plan (19_8_0), would provide protection
from a 100-year flood, but it has not been funded. 1In April 1982 a
formal beach protection plan was agreed upon by state and city offici.a'ls
which provides for the installation of two groins a year for the next 25
years. Beach fill between the groins is required, but no borrow site
has been selected as a source of sand for the fill. This plan does not
include dune restoration. This agreement was receatly formalized in a
Memorandum of Understanding between Ocean City and the Maryland
Department of Natural Resources with an emphasis being place on the
construction of two or more adjacent groin cells (3 or more groins per

year starting in FY 1985).

The specific engineering design of the current groin plan is based on

recommendations for short groins made in the Trident Report on Interim

Beach Maintenance at Ocean City, "October, 1979. To be more effective

than the existing 52 asphalt, timber and stone groins, the propo’s'éd
groins will extend further seaward, end at lower point in the surf;zone
and be .spaced more proportionally according to Corpé of Engineers
Nspecifications. They will ‘also be built to acceptable engineering
design methods. A set of four maps at a scale of 1"=200' and titled.
"Groin Location Plan for Interim Beach Maintenance" prepared by the
Shore Erosion Control Program, Capital Programs Administration,
Maryland Department of Natural Resources shows the approximate location
of the 50 groins, No existing groims will be removed and some existing

groins which meet the spacing criteria will be expanded. They will be -
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placed sequentially from south to north. Further analysis of the groin
plan maps indicates that ten will be built on existing groins, 12 will
‘be expansions to existing groins that meet the spaéing criteria and 28
will be newly coastructed. Seventeen existing groins, now exposed, will
remain with the field. When the plan is completed, 67 groins will be
.present. ' Both in the Trident Plan and the subsequent agreement betweén
Ocean City and the Department of Natural Resources, it is noted that no
~groins will be comstructed within one mile of the Maryland-Delaware
State Delaware State line without coordination with thé Delaware
Department of Natural Resources to ensure that Delaware's beach areas
are  not adversely affected by the groin construction. The basic
difference between the plan agreed by Ocean City and the Department of
Natural Resources and the Trident Plan 1is that the Trident Plan
anticipated the completion of the entire groin system within five years
~and emphasized the need for sand fill between the groins while the rate
- of groin construction under the agreement will be considerably less and

could take up to 25 years.

The placement of the first two groins was completed at 7th and 9th
Streets in May 1983. The state legislature allocated the estimated
$350,000 1t would cost for the two groins; 'however, with an additional
$90,000 the project was still 10-15% over budget. Some of the high cost.
"'is attributed to difficulty in some of the construction methods. More
importantly, the space between the groins was not filled with sand and
their effectiveness is thus suspect. The purpose of the new groins is
to ﬁold the new sand longer; therefore, filling the groin cells to

capacity is a primary design requirement.

Several areas have been identified for source sands to be used in the
groin plan: three areas offshore; at least two areas in Isle of Wight
Bay; and, at the North Jetty. An offshore site located seaward of Ocean

City Inlet is a sand source which could be reduced because of its
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ésso_ciation with the inlet (Dean, 1977). Costs, logistics and
environmental problems of bringing sand in from offshore and the bay
‘have been primarily responsible for these sources not being selected.
Legal and political problems cloud the alternative of using sand at the
North Jetty. But, a very innovative and cost-effective épproach can be
implemented that would recycle the sand there. A pumping system,
entirely on land, could transport sand from the end of the north jetty:
to the groin cell. Sand that eroded from or bypassed the groins would
be trapped at the jetty. The sand would continue to be pumped back to

the beaches as it came to the jetty.

" Ocean City's current objective is to begin implementing a plan which
meets their immediate needs for erosion control and provides for
additional recreation area while the more extensive Corps' plan (COE,
1980) awaits funding. The Corps has emphasized that (1) recreational
projects have a very low priority and it is doubtful the plan will get

approval, and (2) their plan doesn't utilize gro;ns 80 no reimbursement
viil_be made for groin work done now by the City (pers. comm. Robert
‘Linyer, U.S. Army Corps of Engineers, Baltimore District, 6/8/83).
Given the Corps position, the city needs to begin planning for: an
alternative means of providing long-term protection while an interim
plan is implementéd. Implementation of 'a long-term plan with another
éource of funding without any interim protection might also be

considered.

It is imperative that the public, and particularly the property owners,
recognize that the groin plan‘is.designed_to provide a wider beach (if -
cells are filled to capacity) for recreational purposes and perhaps
reduce the frequency of beach nourishment. The groin plan is not an
effective means of protecting buildings from coastal flood damages. A
wider beach may cause storm waves to break further seaward, but levels

of flooding will not be reduced. 1In addition, updrift accretion and
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downdrift erosion caused by groins is more of a rule than an exception.
Both have occurred locally because of the North Jettf; it can occur ou a
smaller scale. On a more positive side, the wider beach will contribute

to a more successful dune stabilization effort.
BEACHFACE BULLDOZING AND DUNE STABILIZATION

Other erosion and flood control efforts which occur on an emergéncy'
basis have been limited to isolated areas. Beginning with an emergency’
authorization in June 1976, bulldozing of beach sands to form dune-like
‘mounds has apparently become an accepted form of beach maintenance. The
largest direct expenditures that have been documented include
approximately $136,000 in October and November 1977 and approximately
$648,000 between December 1977 and February 1978. State reimbursemept
totalled $250,000 for these periods. The bulldozing occurred without
'study of the actual effect it had on beach erosion, but genétally, the |
effort is not counsidered to have long-term value (Public Hearing
testimony, June 7, 1‘9’77).’ and a diminishing value as offshore slopes
steepen (Trident, 1979). A request by the Department of Interior Fish.f
and Wildlife Service to. the Corps of Engineers on September 21, 1977
f‘ocused on the need for monitoring either by the applicant (city), Corps
of Engineers or the Maryland Shore Erosiom Control Program and the
.Maryland Geological Survey to determine “.‘..amount, frequency and
overall effectiveness of bulldozing as a beach maintenance Cechniqué."'
Kerhin and Halka (1981) concluded that bulldozing the beachface is
fuvtile in that it steépens the profile and simply accelerates later

erosion of the backshore.

Private efforts to establish. and stabilize. dunes in front of their
property have been organized through the Ocean City Dune Stabilization
Committee. Their goal is to organize property managers and owners to

act in the most effective, technical and economic manner to enhance and
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‘develop a protective dunme line, Less than 20 percent of the sites had

maintained dunes in 1982. The goal is to have a complete maintenance .

program by 1987. An "Ocean City Dune Packet" is distributed which lists

key committee members, highlights the value costs and schedule of
establishment, identifies types of plants, recommends fertilizers
lists helpful publications. The packet is trying to promote
following nine objectives:

1. Increase the number of property owners/managers interested
in property protection through dune stabilization.

2. Establish a procurement committee whose charge it is to
determine the cheapest and best methods to acquire fence
materials, fertilizers, plant materials, labor and other
materials as needed.

3. Establish cooperative relations with all divisions of
government interested in proposed activity and others
that might be of assistance including conservation
oriented groups.

4. Obtain assistance in developing a conservation and
dune development ‘and stabilization plan for each land
owner who is a member of the group.

5. Establish a preference for early dozer work for
participants of the dune stabilization program if
the city continues to doze sand.

6. Follow the dune development and stabilization suggested
schedule of activities.

7. Document successful and unsuccessful dune development
and stabilization attempts and the reasons why.

8. Twice a year (May and September) select a committee whose
charge it is to view the dunes and identify maintenance
work that need to be accomplished. |

9, Inform the public through news articles of all activities

of the organized group. Establish an information campaign

due
and
the

to increase and retain group . membership.
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‘The Worcester County Soil Conservation Service completed a follow-up
study of the dune stabilization project along the ocean froant in the.

‘summer of 1983. The results for a total of 241 sites are as follows:
" Vegetation:

1. Approximately 66% of the sites were complétel} devoid

of any appreciable vegetation.
2. Ounly 2% were considered to be "natural and well covered."
3. 7% were "natural and sparse.”
4. 8% were considered to have "natural and medium" coverage.
5. 7% were "planted and well covered."
6. 6% were '"planted and medium.”

7. 4% were ''planted and sparse.”
Fencing:

1. 60% of the sites had no fencing at all.

2. 4% were covered with less than 24" of the fence showing.

3. 6% were "broken down ~ inadequate for dune formation."

4. 30% of the sites were "adequate - in good shape."

5. Virtually all of the sites with the ekception of those
between 94th and 115th streets were easily accessible,

i.e.,, the sites were not adequately protected by fencing.
" Dune Height:

1. 42% of the sites averaged less than 1 foot of height.

2. 112 of the sites averaged 1 foot to 3 feet in height.

4. 252 were 5 feet in height or greater. 3. 22X averaged 3 feet to 5
feet.
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Vegetative Appearance:

1. 66% of the sites were devoid of vegetation.
2. 262 of the vegetation was considered to be green
or vigorous.

3. 8% was considered to be yellow or stressed.
Dune Formation:

1. 58% of the sites had some type of dune formation.

2. 42% of the sites had no dune formation.

- While these efforts must be applauded and further ©participation
encouraged, the fact remains that the width of the current beaches is
not large enough to maintain the dunes for long-term protection. More
ipvolvement by property owners and managers to expedite the restoration
" of Ocean City beaches will not only benefit their own dune stabiliza;ion.

efforts, but further protect the longevity of the buildings behind them. -
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PROTECTING PROPERTY

“Several land use and building controls established by State, County
and City authorities are specifically intended to protect property frém_
‘damage by floods and storms. The major programs and legal controls’

enacted by each level of government are discussed below.

STATE OF HARYLAKRD AUTHORITIES

Flood Hazard Management Act of 1976.
" This Act establishes the basic floodplain management and flood hazard

l_nit_igation authorities for both the State and local governments. It
is administered by the Water Resources Administratiom, Flood Hanagemeﬁj:
Division, of the Maryland Department of Natural Resources (DNR). The
Act 1is significant both for its explicit recognition of the need to
‘mitigate flood losses and for its requirement thqt State and local govern-
ments establish programs for flood loss reduction. The Act states that
"the pubiic interest necessitates management of waters and flood hazard
areas for the objectives of preventing and alleviating flood threats
to life and health, reducing private and public economic losses, and
to the extent possible, preserving the biblogical values associated

with these land and water resources."

The Act places responsibility for action to reduce flood losses on both
State and local governmeﬁt . DNR is required to d'eis'ignate priority watersheds
for coﬁducting flood control planning and management studies. DNR is
then required to fund and prepare these watershed management studies.
The study may be prepared directly by DNR or delegated to the local
jurisdiction. A watershed management study which will include Ocean
City and Worcester County is scheduled to begin in the spring of 1984.
This study, to be funded and prepared by DNR, will u.t‘ilize the information -
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contained in this present study as a basis for developing more detailed’
information on flood frequency and magnitude under existing and planned

conditions and identify alternative management techmniques.

Following completion of a watershed management study, the Act reduiféé
the local jurisdiction to prepare a flood management plan based on an-
~evaluation of the alternative management techniques and other findimgs:
included in the watershed management study. Once the plan is approved
by DNR, the local jurisdiction must then adopt a program to implement:
the flood management plan. Specific capital projects to-impiement the
ﬁlan may be eliéible for cost-sharing funding from the State. Priority
for funding is given to those projects which provide long-term solutioms,

‘do not require maintenance, and have minimal adverse environmental impacts.

Flood Insurance Program.
The Flood Management Division also provides coordination with the Natiomal

Flood Insurance Program administered by the Federal Emergency Management
Agency (FEMA). It provides assistance to local government in developing
floodplain management regulations and reviewing flood insurance studies
and maps prepared by FEMA or the Department itself. The Flood Management
Division also assists FEMA in conducting Community Assistance Program
Evaluations (CAPE’s) which are designed to determine if a local commun-
ity“s regulations are in compliance with the minimum requirements of
the National Flood Insurance Program and are being adequately enforced.
FEMA and DNR have performed two CAPE“s on Ocean City in the past fev.
years, and found that Ocean City is largely in compliance with National
- Flood Insurance Program regulations (see section on Ocean City for further

discussion).

Shore Erosicn Control Lavw.

The Shore Erosion Control Program of DNR provides technical and financial

assistance to property owners with shore erosion problems. Individual
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landowners, municipalities and counties may apply for 25 year, interest-free
loans for projects designed to control shore erosion. Construction
loans cover 1002 of the first $50,000, 502 of the next $20,000, 25%
" of the succeeding $20,000, and 10% on any remaining amounts. DNR supervises
the design and comstruction of the structures, but property owners are

responsible for maintenance.

. To date, only one shore erosion control structure has been constructed
"along Ocean City’s oceanfront under the provisions'of this law. In
" response to a request from a group of owners of the Ocesania Condominum
.located between 82nd and 83rd streets, DNR provided a 25-year intereﬁt-'
free -loan in the amount of $120,000 to comstruct a sheet steel bulkhead
’tq‘protect the Oceania Condominums from further beach ‘erosion. fhe

bulkhead is approximately 260 feet lomg.

Sediment Control Law.
This Act and associated Sediment Control Rules and Regulations are
administered by the DNR Erosion and Sediment Control Divisom. Each
county and municipality is required to adopt grading and sediment control
6rdinances. Approval of sediment control plans for comstruction projects
is required by the appropriaste Soil Conservation District and, in some
c#sés, by DNR. DNR provides technical assistance to local governments
and the soil conservation districts, and periodically evaluates the
- local governments” grading and sediment control programs as to their
-overall effectiveness in implementing the provisions of the Sediment

Control Law.

Beach Erosion Control District/Building Limit Line.

Included within the Sediment Control Law is a provision creating a Beach
Erosion Control District and a Building Liﬁit Line that extends from
. the Delaware line to the Virginia line. This Building Limit Line legislation

was enacted in 1975 following several years of controversy over dune
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restoration and maintenance and the issuance of building permits- on
and seaward of the dunmes. The State had intervemed oh-at ‘least. _on_-e
_occasion, seeking to prohibit the construction of a home being built
on the beach. After losing in court, the State enacted the Beach Eroéioﬁ

Control District Act.

On Assateague Island the western boundary of this district is approxi-
ﬁately the west crest of the existing natural dune. line. In Oceam City .
| the western boundary is a line known as the " State-Ocean City Buildiﬁg;
Limit Line which coincides, more or less, with the existi_ng establisﬁ'ed
.Ocvean City Building Limit Line and on occasion may coincide with the
“crest of the littoral system." The Building Limit Line was survéyed
'by the State and recorded in. April 1976. Construction of permanent
structures within the Beach Erosion Conttol.District is prohibited except
for those approved by DNR and the Soil Conservation District for storm

control, beach erosion and sediment control.

The Beach Erosion Control District Act also provides that "If the prohi-
bitions imposed on the beach erosion control district would comstitute
a taking of a property right without just compensation in violation’
of the constitution of the United States or the comstitution of Maryland,
funds under program open space ﬁay’ be used to purchase or otherwise

' Procedures established by DNR for administerihg

_pay for any property taken.'
the Act provide that:

- any private owner wishing to sell property within the Beach Erosion

Control District may offer to sell the property to the State

by notifying DNR. ' -

_ DER must submit the offer to sell the property to the Attorney"

General of Maryland for review and recommendation as to whether

establishment of the District created a taking of property right

without just compensation. | |

- DNR must submit to the Department of General Services .those propert ies
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which the Attorney General recommends for compensation.
- DNR may recommend purchase of other properties located within
the Beach Erosion Control District, provided there is a clear

advantage to the State of public ownership.

In 1975 it was estimated that approximately 10 acres ofvpropérty might
need to be acquired becsuse of denial for‘building’permits. To déte,
the State has acquired through the Program Open Space a total of 34
1/2 1lots (5.2 acres) from 19 different property owners. Land vaui;ed. 
by the state under this program is maintained as open space to provide

- greater beach access and beach area.

Sto;mwater Management Act.

~This 1982 Act requires each county and municipality to adopt, by July
1, 1984, ordinances necessary to implement a stormwater management program.
The Stormwater Management Division of DNR has developed regulatioﬁs;
setting forth minimum stormwater ménagement requirements for each county

and municipaiity.

" State Wetlapnds Act. |
This Act defiﬁes two categories_pf tidal wetlands: Sﬁaievvetlands and -
private wetlands. State wetlands are defined as "all land under the
_havigable waters of the State below the mean high tide,‘which is affected
by regular rise and fall of the tide." Private wetlands are "all lands
not consideréd,State vwetlands bordering on or lying beneath tidal waters,
- which are subject to regular or periodic tidal action and which suppoft
aquatic growth.” The Wetlands Division of DNR reviews, and permits
if appropriate, all proposed activities in private wetlands, except
for certain hunting, fishihg‘anﬂ.agficultural-activitieé»which'are.auto-‘-
_matiéally permitted. The 3oard of Public Works makes the final decision
on permitted activities within State wetlands. The same permitfiqg,

policies generally apply to both State and private wetlands. ’Thia'progrdm’
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is carried out in coordination with the Corps of Engineers Section 404
Permit Program, and DNR has a Memorandum of Agreement with the Corps

for a joint permit review program.

Prior to passage of the Wetlands Act, considerable dredging and filling,
including the creation of canals, occurred on the bay side of Ocean

City. Most of this dredge and fill activity is now prohibited.

Coastal Zone Management Program.
The Tidewater Administration of DNR administers the Maryland Coastal

Zone Management Program. This program operates primarily by providing
technical assistance to, funding for, and coordination with State and
local programs to ensure that the objectives and policies of the CZM
program are carried out. With iespect to floodplain/watershed management
activities, the program has assisted stormwater management and erosion
and sediment control study efforts, floodplain mapping efforts, the
development of watershed management plans, and project reviews. The
Tidewater Administration is sponsoring this current study of the Ocean
City area in a cooperative agreement with the Water Resources Administration

with funding provided by the FEMA State Assistance Program.

The State programs briefly described above provide the greatest and
most direct potential for flood loss reduction in the Ocean City ares.
Other State programs can also affect the degree of flooding that may
be experienced or the amount of damage that may occur, such as the State
Highway Administration’s programs and policies for design and location
of State highways, the Department of State Planning”s development policies
and review and development of funding priorities for State funded capital
projects, and the Maryland Emergency Management and Civil Defense Agency’s

programs for flood preparedness.
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OCEAR CITY, KARVYLARD AUTHORITLIES

"The Code of the Town of Ocean City contains the following major provisioms

specifically related to flooding and erosion.

Séction 34. Building Conmstruction.
The Standard Building Code published by the Southern Building Code Congress

International, Inc. has been adopted as the Building Code of the Towm
of Ocean City. Appendix M, Flood Plain Construction Standards, of this
code provides performance criteria for elevation, anchoring and construction
materials for buildings to be constructed in flood hazard areas, based
on the minimum regulations.established by the Federal Insurance Admini?-
stration for the National Flood Insurance Program. It also includes
. by reference some of the standards included in U.S. Army Corps oflEngineérs
1972 document "Flood-Proofing Regulations.” These criteria are provided
as guidance rather than as a part of the formal code. The performance
criteria can result in varying interpretations of design and construction
-specifications depending upon the experience and'knowledge of coastal

flooding design or the architect or engineer involved.

Section 36, Oceanfront Building Limit Line.
' This section was adopted in 1971 to prohibit new construction east of

" a designated oceanfront building limit line. This oceanfront building
limit line has since been superseded by the State-Ocean City Building
Limit Line which was established in 1975 and closely follows the original
Ocean City oceanfront Building Limit Line. In most areas the_Buildihg

Limit Line 1s east of the mnatural dune line.

Section 36. Open Space Implementation Program.
This section also adopts an Open Space Implementation Program, establishes

a City policy to acquire by acquisition or easement areas designated

in the Open Space Implementation Program, and requires development of
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& financing progrem to fund the acquisitiom of open space. An "Open
Space Program® was developed in 1971 that described a proposed easement
program and a proposed acquisition program, including areas to be acquired
and approximate costs. However, according to the City Planner, this
proposed program was apparently not maintained and carried out, although
the City has acquired several lots and many easements along the beach.
A formal Open Space Implementation Program with a separate financing
program does not exist at this time, but the City Engineer indicated

that the City still acquires easements along the beach when appropriate.

Section 46. Erosion and Sediment Control.

In 1971 two erosion and sediment control districts were established .
within Ocean City. The Beach Erosion Control District extends 150 feet
wvest of mean low water, or to the highest point of the natural dume
if present, or to the point at which surface drainage is eastward, or
to the boardwalk, whichever is greatest. The Bay Erosion Control District

~includes the remainder of Ocean City.

Beach Erosion Contyrol District: Within the Beach Erosion Control District,

sediment and erosion control plans must be approved by the Worcester
Soil Comservation District before any soil disturbance may occur or

building permits may be granted. Buildings ﬁay be constructed within
the Beach Erosion Control District and the natural dune may be removed.
Howevér, a new dune and berm must be established prior to the start
of construction. The new dume must include a berm that gradually rises
from mean low water to seven feet above MLW at a point 100 feet west
of MLW. The dune must then rise to 16 feet above MLW at a point 150
feet west of MLW. All portions of the dume east of the dume crest {and
not covered by structures or pavement) to 5 feet above MLW must be planted
in suitable vegetation as approved by the Worcester Soil Conservation

District.
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All buildings constructed within the Beach Erosion Control District
‘must be constructed on steel-reinforced concrete pilings properly engineered

~and designed to bear the load of the structure and be so certified by
a registered professional engineer or architect. The building must:
also have a vertical clearance of at least nine feet above the berm,'
" Retaining seawalls may be permitted by the Worcester Soil Conservation
District, provided that a dune with a minimum elevation of 16 feet MLW

is established and can be maintained.

‘Maintenance of the dune and berm, either natural or newly created, is
the responsibility of the property owner. If the property owner provide§
the Town of Ocean City with a public easement for use of the propeity
within thé Distriet, the City may, at its discretion, maintain the Berh
and dune. However, the City is not obligated to provide this maintenance;
and the property owner remains responsib}e for maintaining the dune

according to the original specifications.

In past years the requirement for dune maintenance was not adequately
enforced. Berms were often maintained by bulldozing sand from the lower
beach, but sand fences and vegetation were not provided to help the
artificial dunes becomes established. As a result, there are few dunes

remaining in Ocean City.

During the.past two years the Worcester Soil Conservation District has
taken a more active role in the dune restoration and maintenance program.,
In 1982, the District surveyed and mapped Ocean City beachfront properties,
including their size, vegetation and vulnerability to human destruction.
The District has also begun working with a local Condominium Association
to encourage property owners to place sand fences and plant dune vegetation.
In 1982 54 properties were planted with beach grass in the cooperative
prbject with the Condominium Association, and the District has used

news articles, rasdio and television to encourage property owners to
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join the dune restoratiom project.

Bay Erosion Control Distxict: Prior to any soil disturburance or issuance
of any building permit, the Worcester Soil Conservation District must
approve the 80il erosiom and sediment control plans for the proposed

activity.

Section 52A. Flood Damage Controls.

This section adopts the Flood Insurance Rate Maps prepared by the Federal
Emergency HManagement Agency and sets floodplain regulations adequate
to ensure that Ocean City qualifies for participation in the National
Flood Insurance Program. The regulafions were initially adopted im
1973 and were last revised in 1983. The Flood Insurance Rate maps were
revieed in May 1983.

‘The maps identify A-zomes (areas subject to flooding from a 100-year
flood), V-zonmes (areas subject to velocity waters, including hurricame
wave wash and tidal waves in the 100-year flood), and indicate expected
water levels during a 100-year flood. This section also establishes
minimum elevation requirements in the A-zone for residential comstruction
(lowest floor elevated to 10.5 feet above mean low water) and nonresidential
construction (elevated to or above the level of the 100-year flood or

floodproofed to the level of the 100-year flpod).

In V-zones, any permitted comstruction must be located landward of the
reach of mean high tide, be elevated on adequately anchored pilings
or columns so that the lowest portion of the horizontal structural members
of the lowest floor shall be elevated to or above the 100-year flood
level, and have the space below the lowest floor free of obstructions
or comstructed with breakaway walls. It also prohibits the use of fill
for structural support in V-zomes, placement of mobile homes in. V-zones,

and man-made alterations of sand dunes 1f the alterations would result
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in an increase in potential flood damage. Appendix A contains mapa'
"showlng tbe relatmnshlp between the location of existing structures

and these zones..

FEMA and DNR conducted evaluations (CAPE”s) of the Ocean City Flood
Damage Control regulations in 1976-gnd 1981 and found that the City
- was largely in compliaﬁce with the regulations. The 1976 evaiuation
also determined that the water and sewer facilities were reasonably
floodproofed. The 1981 evaluation indicated that all mobile homes in :
the Montego Bay mobile home park appeared to have been adequately anchored. )
The 1981 evaluation also noted that confusion sometimes exists regarding
.'pr>oper elevations because Ocean City uses mean low water as a local
datum instead of NGVD. This resulted in some structures being rated
improperly for flood insurance purposes, but apparently had not resulted

in construction to imcorrect elevations.

Section 34, Foundation Re gulatlons in Critical Areas.
This section establishes more specific and more stringent standards.

for scour, 1mpact loads, pilings, concrete cover of exposed structural
- concrete, and bulkheads for building foundations located in def1ned
critical areas. The defined critical areas are 1) east of the easterly
right-of-way of Baltimore Avenue between North 10th Street and North
33rd Street, and 2) the area east of a point 265 feet east of the eastérly
right-of-way of the Coastal Highway from North 33rd Street to the Delaware
" -Border. Structures located east of the Dune Line as defined in Section
46 may require additional measures if the Building Inspector determines
-th'at‘ they are necessary to wiﬁhstand exposufe to the elements. This
section also specifies that design windloads for buildings located in -
this area will be those established by Section 120 of the Southern Standard

- Building Code for Coastal Regions.
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vSection 105, Zoning.

The zoning regulations of Ocean City establish limits on lot coverage,
building size, height, and other standard provisions. They do not contain

any provisions specifically relating to location of'buildings for flood

damage reduction.

Comprehensive Plan of Ocean City, Marvland.

The Comprehensive Plan was first adopted in 1969 and last revised in

1978. Although the plan recognizes the importance of the beachfront

to Ocean City and that the City is situtated on a sand spit, it does

not specifically address the flood hazard vulnerability of Ocean City,
and does mnot appear to have takem the flood hazard into account in any
major way. Ocean City officials have indicated that they intend to

revise the Comprehensive Plan in 1984.

WORCESTER COURTY AUTHORITIES

Ocean City is located within Worcester County, but most aspects of government
and regulation of Ocean City are separate from the County. Worcester
County has established the following regulations pertaining directly

to floodplain management.

Building Regulationg: Title 1. Building, Plumbing and Electrical Codes.
The County Commissioners are authorized to adopt uniform building, plumbing

and electrical codes governing comstruction within the County. To date

they have adopted the Maryland State Plumbing Regulations as the local

plumbing code and the 1975 National Electrical Code as recommended by
the National Fire Protection Association as the local electrical code.

The Commissioners have not adopted a local building code.
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Building Regulations: Subtitle 3. Floodplain Management. _
.h:F'loodplain'Ha-nagement regulations are included under Worcester County’s
Building Regulations Authority. As in Ocean City, the regulations adopt
the flood insurance rate maps prepared by FEMA as the basis for delineating
flood hazard areas and regulating conmstruction and use within them.
The latest revision of the FIRM“s became effective June 15, 1983. There
are no V-zones designated in the area of Worcester County across from
Ocean‘ City. The Worcester County regulations require that the llovest
floor of residential construction must be elevated to the 100-year flood
elevation or higher, rather than specifying a uniform elevation requirement
as in the Ocean City code. Nonresidential structures must be elevated
. to the 100-year flood elevation or floodproofed to the 100-year flood

-level.

Natural Resources: Subtitle 2. Erosion.

‘Prior to any type of soil disturbance, a grading plan fnust be approved
by the Worcester Soil Comservation District and a grading permit issued
by the Worcester County Sediment Control Inspector. Exempt from this
requirement are agricultural land management practices, agricultural
structures, single-family residences on lots of two acres or more, and
residential and commercial lots under two acres where the only earth
movement involves excavations of less than 300 cubic yards. Enforcement
of the sediment control program is shared by the 50il Conservation District

and the Sediment Control Imspector.

Natural Resources: Title 3, Subtitle 1. Fill and Bulkhead Line; Bo_rrdw

Limit Line.

This regulation describes a fill and bulkhead line which establishes
the westerly limit for bulkheading and filling along the bay side of
‘Oc.ean City. It also establishes a borrov area limit line which sets
a western limit for borrow jareas for filling along Ocean City. This

re_g'ul'ation has been effectively ~‘su,1j'ers'eded by the State Wetlands Act.
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Natural Resources: Title 3, Subtitle 1. Comnstruction along_Shgrelines.'
This regulation creates a Worcester County Shoreline Commission and

gives it authority to establish comstruction standards and issue pemits'
for construction along all shorelines of Worcester County except the
Atlantic Ocean. It defines and establishes separate permit conditioms
for major comstruction and minor comstruction. Major comstruction i_é
defined as any comstruction that involves 1) any work done more than
six feet channelward of mean high water; 2) any fill of more than five
cubic yards placed channmelward of mean high water; and 3) any digging
or excavation involving an alteration of the shoreline. Minor comstruction
is defined as all other comstruction done along a shoreline. The Shoreline
Commission has developed minimum design standards for placement of rip-rap,

piers, and bulkheads.

Zoning and Subdivision Control.

The Worcester County zoning regulations include the establishment of
.a floodplain district which is similiar to but less detailed than the
Floodplain Management provisions under the Building Regulations portiom
of the code. The zoning regulations also include a conservation district
for the protection of areas unsuitable for development and in which
development would have a significant adverse effect on the natural environ=
ment. The current zoning map designates a smaller portion of the vetlands
along Isle of Wight and Assawoman Bays as a Comservation District than

is recommended in the Comprehensive Plan.

Worcester County Comprehensive Plan.
The Worcester County Comprehensive Plan was prepared in 1976. In contrast

with the Ocean City Comprehensive Planm, it specifically recognizes s
need to preserve much of the remaining wetlands and stream valleys within
the County. The Plan recommends that most of the land fronting Isle
of Wight and Assawoman Bays be designated as a Conservation Zone. Thé

-Worcester County Comprehensive Plan does not make detailed recommendations
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for Ocean City, but recognizes it a highly developed area, and‘enconrages
Worcester County to support Ocean City”s plans for continued growth

and more intense development.
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PROTECTIEG PEOPLE

As 8 highly developed and very popular coastal resort, Ocean City‘b'bs
population varies seeasomally. The estimated average daily residential
and tramsiemt population ranges from about 11,500 during January to
as high as 232,000 duriﬁg August (see Table 7). An even higher populﬁtion
may occur ovn weekends during June through September. Holiday weekend
.‘populations during the summer of 1983 were reported to have exceeded

300,000. Ian contrast, the year-round resident population is estimated
at sbout 5,700 (1982). Although the permanent population is low, it
. also has been increasing in the last few years, partially as a result

of retirees moving to the City.

The requirements for providing for the safety of Ocean City“s population
varies with the season, and depends upon both the number of people preseht
and the type of storm that may occur. Unfortunately, the season of
highest population largely coincides with the hurricane season. The
hurricane season lasts from June through November and the greatest risk
of a hurricane occurs August through October. Although the population
drohps dramatically after September, an average daily population of more
"than 50,000 is still in Ocean City during October. The high winds,
high water levels and waves created by hurricanes can cause flooding,
erosion, exztensive property damage, and injury or death to those exposed
to the storm. Since all of Ocean City is subject to high winds, and
most of the city will be subject to flooding, it is not advisable for

anyone to remain in Ocean City whenever hurricane force winds are forecast.

During the late fall, winter and spring, northeastern storms —--such
as the March 1962 gtorm -- pose the greatest risk. Although these storms
pose less threat than a large hurricame, hurricane force winds (74 mph)

can be reached during a northeaster. 1In addition, they usually last.
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Table 7. Estimated Average Daily Resident and Transient Population (000).

January 20.8 12,0 13.1 1.5
Februany 18.1 12.5 23.1 13.1
March 226 26.6 9.8 1.9
April 24.6 27.6 33.8 43.8
May 53.7 58.7  69.9 74.4
June - 87.3 119.0 134.4 158.7
Juby 1410 161.9 196.9 205.1
. August 152.6 ~ 173.7  199.7  1232.3
. September  71.3 99.7 . 103.2  123.2
October 23.2 31.8 45.8 53.8
November ~ 19.§ 22.8 25.8 41.8
December 11.8 1. 14.8 24.3
“"wge 53.9 63.2 74.2 83.7

Source: Ocean City Health Services
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longer than a hurricane (up to six tidal cycles), and the long period
of high water and heavy wave action can cause severe erosion and extensive
flooding. Population levels are wuch lower during these months of the-
year, but there are still a sufficiently large number of people in Ocean

City to cause evacuation concerns.

It bas been more than 20 yeérs since Ocean City was affected by a major
- storm. Durimg the Harcﬁ 1962 storm, tides were nine feet above mean
low water, parts of Ocean City were completely underwater, and several
feet of sand were deposited on streets and lots. Although many buildings
in Ocean City were destroyed or éeverely damaged, the efforts of civil
preparedness, police, volunteer firemen and other volunteers were credited
with providing emergency warnings for evacuation or safe shelter and

for rescuing those who required assistance.

Today Ocean City is well aware of the potential for another démaging
storm similar to the 1962 northeaster or for an even more damaging hur-
ricane. City officials have expressed their belief that Ocean City
"is well prepared to provide sufficient»wgtnings, evacuate people if
necessary, and survive the storm just as they did in 1962. These views
are based on the existence of an "Ocean City Emergency Operations Plan"
and confidence in those City employees and volunteers who would'assigt

in implementing the plan.

City officials have also expressed their concern about overemphasizing
hurricane prepardness and evacuation warnings. They are concerned that
future development and tourism could be adversely affected if too prominent
attention is given to the hurricame hazard. They are also concerned
about providing evacuation notices that turm out to be unmecessary because
the track or intensity of & hurricane changed or was not accurately

" forecast.
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The current “"Ocean City Emergemcy Operations Plan" was developed several
years ago (the plan is undated). The plan provides a detailed breakdown
of individual and department responsibilities, available equipment,
coordination with County and State emergency management agencies, and

vhich of the three potential evacuation routes should be used by different

‘geographic areas within Ocean City. The local Civil Preparedness Director

indicated that the plan is reviewed annuaily and updated as nee_ded,.
and that table-top exercises are also held periodically. However, local
and State civil preparedhess officials indicated that no field exercices
bave been conducted to test community preparedoess and the effectiveness

of the plan. The city is reportedly planning to hold a field exercise
in 1984.

The Emergency Opertions Plan does not address several important issues,
including: special evacuation needs of certain segments of the population,
such.as the elderly, handicaped, and families of emergency workers;

time required'to evacuate Ocean City given different levels of population

"present; designation of available emergency shelters for non-residents;

. and the location and relative time at which one or more of the evacuation

routes may become impassable due to flooding. Since the plan is not

dated and updates are not indicated or dated, it appears impossible

for City officials to know if they have the most up-to-date version

of the emergency operations plan. Information regarding the evacuation

routes and other key elements of the plan do not appear to have been
made available to most residents and property owners. At least ome
condominum ~- the Sea Watch Condominum -- has developed a simple set
of burricane procedures for owners, renters and staff to follow. However,
emergency hurricane procedures are apparently not provided by most motels

and condominums.

The Maryland Emergency Management and Civil Defense Agency, through

the State office in Pikesville and the Worcester County office im Snow
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Hill, provides support and coordination with Ocean City emergency proce-
dures. The State an& County organizations are responsible for mobilization
-of public and private resources to save lives, liﬁi; damages, and spéedf
recovéry in emergencies and disasters. Their emphasis is on planning,

training and exercises designed to achieve operational readiness.

A Storm Evacuation Planning Map was released in June 1983 that includes
the Ocean City area. This map was prepared by the National Ocean Survey
in cooperation with the Maryland Ewergency Management and Civil Defense
Agency. It is intended to be used by agencies respomsible for evacuation

- to assist them in planning detailed evacuation routes and procedures.
The mab identifies the key evacuation routes in the Ocean City/Fenwick
Island area, spot elevafions on msjor evacuation routes, flood zones,
summer and winter populations of major communities, and the location

‘of storm evacuation shelters.
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CONCLUSIONS

Ocean City today is more vulnerable to losses from a ma jor bhurricane
or northeaster than at any time in the_past. Some of the major reasons

for this increased vulnerability are highlighted below.

The tremendous growth of Ocean City since the late 1960°s has greatly
increased the amount and value of property subject to damage from flooding,
erosion, .and high winds. Similarly, the number of people in Ocean Citj
at all seasons of the year has greatly increased, compounding the potential

problems of evacuation and safe refuge from a storm.

The present narrow width of the beach between Mean High Water and the
Building Limit Line combined with the total or partial destruction of
most of the natural dune line, leaves Ocean City with very l_imited protection
from storm waves and overwash -- subject to damage fi:o;n storms with

a five-year return frequency or greater. :

The current program of groin placement -- if implemented accordimg to
approved plans -~ will provide only for 10-year storm protection when
completed in 25 years. This groin placeﬁent program will be more useful
“for mai‘;:taining a viable recreational beach tham for providing increased
storm protection. Currently, the groins are being constructed without
sand fill and, consequéntly, they will have little or no effect on increased

storm protection or improved recreational besch.

The practice in recent years of bulldozing' sand from the lower beach
to form temporary berms may actually result in increased rates of erosiom,
and cause long-term costs which outweigh ény short-term economic or

storm protection benefits.
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Current efforts to properly restore or create dumes will increase the
amount of storm protection provided. However, unless the width of the
beach is increased, the dunes will be subject to destruction by storms .

vith a Sﬂ—yeai return frequency or greater.

The State, County and City have developed and implemented several regulations
and programs that have positive flood loss reduction benefits. However,
“these regulatory measures often do not fully. recognize the extremely
vulnerable nature of Ocean City as a coastal barrier subject to both
change and movement as a result of long-term natural forces and short-
term storm events. Some of the current regulations are inadequate to
‘deal with the flood and erosion potential of a developed coastal barrier;
some of the regulations are out-of-date; some regulations appear to
conflict with one another; some basic regulatory requirements are mot
in effect; and enforcement of some regulations éppears not to have been

uniform over the years.

Partially as a result of having survived the 1962 Ash Hednesday‘stbrm;
many Ocean City officials, residents and property owners appear unduly
optimistic regarding their ability to come through a major hurricane
relatively unscathed. This optimistic view 1is compounded by concerns
that too wmuch emphasis on hurricane preparedness will result in a possible
decrease in future development and tourism. Consequently, insufficieﬁt
attention has been given to hurricane warning and preparedness measures

and dissimenation of information to the public.

79



REDUCING

DAMAGE
POTENTIAL



Ocean City is faced with understanding the current status of_their flood
hazard wulnerability and potential damages that could result from a 10-,
50-, or 100-year storm event. Short-term responses which may provide
for a better beach for bathers next summer or individual dune
stabilization efforts which may protect ome or several structures are
not - enough. A comprehensive hazard mitigation‘ strategy must be
implemented before a storm occurs to reduce the damage potential across
the entire city. In addition, the éctioas taken now will éerve as a

basis for guiding redevelopment after a storm occurs.

This section provides an analysis of four storm and beach protection
plans regarding their effectiveness and their costs .and benefits as
structural (beach erosion and flood control) measures. The implications
of implementing any of the structural measures with other proposed
nonstructural techniques are discussed. Finally, a number of
nonstructural (land use control) techniques available to the city énd

state are compared with other coastal states and communities.
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_ANALYSIS OF STORM AND BEACH PROTECTION PLANS

The northeast storm of March 1962 created a need for emergency storm and
beach protection efforts by the U.S. Army Corps of Engineers, but a
looger term solution was and is still needed. Four storm and beach
protection plans that address beach erosion and flood control in varying
degrees, are curreatly being considered by federal, state and city
officials for Ocean City, Maryland. They all are considered structural
solutions because they keep the water awsy from the people. They

include the following:

1. "Hurricane Protection and Beach Restoration Plan"
prepared by the U.S. Army Corps of Engineers, Baltimore

District, and described in Atlantic Coast of Maryland

and Assateague Island, Virginia - Feasibili:y Report

and Final Environmental Impact Statement, revised August
1980;. -

2. "Interim Beach Maintenance at Ocean City" plan prepared by
Trident Engineering Associates, Inc. and described in
"The Trident Report On Interim Beach Maintenance at Ocean City,
October 1979;

3. "Hybfid Plan" prepared by the Coastal Resources Division,
Department of Natural Resources, Tidewater Administration

which combines features of the Corps and Trident plans; and,
4. “"Groin Location Plan for Interim Beach Maintenance" jointly

agreed upon by the state and city in April 1982 and recently

revised, referred hercafter as the status quo.
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The primax:y approach in analyzing the effectiveness and cost/benefit of
these plans focuses -on the short-term and long-teim value of these -
structural alternatives. Beyond the specific differences in design
characteristics and storm~frequency protection, the time required to
complete the plans is important because changes in the natural and built
environments will continue to occur. The impact of sealevel rise is
considered in a general manner to emphasize more dramatically the
importance of long-term hazard mitigation planning on a developed

‘barrier beach.
EFFECTIVERESS

The effectiveness of each beach protection plan varies with respect to
its erosion and flood control functions. To make a qualitative
evaluation of each plan's effecti&eness, seven basic design
cﬁaraccaristics'were assessed. The characteristics included: (1) beach
wiath; (2) berm width; (3) berm height; (4) dune width; (5) dune height;‘
(6) bulkhead height; and, (7) nonstructural measures. For purposes of
this' discussion, those characteristics relating to a horizontal
dimension (nos. 1, 2 and 4) are considered to provide for erosion
control and those relating to a vertical dimension (nos. 3, 5 and 65 are
considered to provide for flood control. The erosion and flood control
functions of beaches and dunes are not mutually exclusive as one might
infer by this separate consideration of the horizontal and vertical
dimensions. This 1is simply one way of comparing _effgctiveness. Two
other aspeéts considered in the evaluation of effectiveness include the
length of time required to complete the plan and the . long-term
effectiveness. Table 8 summarizes ‘the basic information wused for’

evaluating the four planms.
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General Assessment

All four large scale plans, emergency bulldozing and individual efforts
to stabilize dunes are actions which emphasize the public desire to
stabilize Fenwick 1Island. The long-term éommittment of these actions
has different implications regarding man's desire to stabilize and fight.
nature versus nature's power to move the barrier regardless of what man
does . The long-term value and effectiveness of bulldozing - and
constructing discontinuous dunes is that they can be implemented at any
position the shoreline takes. They will only provide protection for
particular areas and only during high frequency storm events (less than

10-year event).

The- Corps and hybrid plans have the most effective design for both
erosion and flood control. They both incorporate dunes and bulkheads
and are expected to offer protection égainst the 100-year frequency
storm event. Both plans are estimated to take tem years to complete and
as more time passes, more sand will be needed to comply with the plans.
The actual construction procedures have not been established, but it is
assumed that sections of beach and dune would be completed in order to
provide both erosion and flood control for each section of shoreline. A
major ‘difference between these two plans would be the order in which
sections are completed. Construction of groins in the hybrid plan
requires the sections to be completed in order from south to north. This
would leave sections in north Ocean City vulnerable until project
completion. The Corps plan, however, seems to have more flexibility
whereby lower, more vulnerable sections of beach could be consiructed on
a priority Dbasis. Also, a vproposed warning and evacuation plan
associated with the Corps plan addresses an additional flood hazard
mitigation concern. The warning and evacuation plan could be designed
to complement th€ beach and dune construction plan so that short-term,
nonstructural protection 1is provided to those sections not compléted

during the ten year period.
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The Trident and status quo. plans are comparable in that they are
designed to provide only limited and interim erosion control. Neither -
plan proposes dumne or bu\lkhead construction and only' offer protecﬁi'on
against the 8- to 10-year frequency storm event. Both plans incorporate
the installation of gtoiné; however, the major difference lies with the
length of time required to complete each plan. The estimated five year
constriction period for the Trident plan makes it more effective ‘than
the 25 year ]ﬁeriod estimated for the status quo plan. Beach areas
toward the mnorth end of Ocean City would continue to have an.
uncontrolled erosion problem until the status quo plan is completed. No
additional nonstructural measures are proposed for either plan,'othei‘_

than flood insurance which is currently available.

Specific Evaluation

In all plans, except for the Corps plan, groins are a primary feature.
The long-term performance record of groins, in the United States has
generally not been good. Several problems which can result include:
interruption of- the littoral drift; loss of sediment offshore as it
‘ pésses around the outer ends of the groins and shifting of erosion-
problem down drift (Leatherman, 1982); complication of erosion and
 accretion patterns (pers. comm. Steve Gabriel, Public Works, Ocean City,
New. Jersey 7/11/83) and a hazard to swimmers and bathers. Some groins
have satisfied their intended purpose, but most have been either
ineffective or have had detrimental effects (Leatherman, 1982). The
effectiveness of existing groins in Ocean City has not been
quantitatively determined, but qualitatively they have been considered
ineffective because. they are too short and spaced too far apart
(Trident, 1979). While filling each groin cell with sand is considered
" a primary requirement to assist in avoiding the negative impacts of
groins, a borrow site for sénd in the initial phase of the status quo

plan between 7th and 9th Streets has not yet been agreed upon by the
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City. Groins will not help to build a beach higher than what. would .
occur without then. They may, however, keep sand in a particular
location for a longer period of time. In the short-term, less
replenishment would be required in an area with groins provided the cell

was filled to capacity.

Groins will not respond to natural changes in the beach position or
offshore slopes. Groins will have their best results 1if they ‘are
positioned properly with respect to Mean Low Water, if they are properly
spaced apart, if they have a bedding material, if they are wide and long
enough and if they are filled to capacity with sand. This is certainly
a long list of conditions. In reality, removal of beach fill between
the groins during erosional storm processes will expose the groins and
result in downdrift erosion. Although some trapping of sand will occur
on one side of a groin (ﬁpdrift), erosion and sand deprivation probably
will occur on the other side (downdrift). The Trident and status quo
plans are short-term or interim plans in the first place. They are not
expected to have long-term effectiveness. The incorporation of a dune
line in the hybrid plan gives it more long-term value; however, the
groins would detract from the overall value. As beach geometry changes,
the relationship with respect to the groinm position and design will also
change. Groins may accelerate erosion in one location or transfer it to
a number of others. What is certain is that a beach will no’ longer

change and adjust to natural conditipms after groins are constructed.

The Corps plan, or one like it, has the greaﬁest long-term value and
effectiveness because of its ability to fluctuate and move in response
to gradual and immediate changes in beach form and offshore slopes. The
transport of sand along the beach environment will not be impeded by
shoreline structures such as groins. The relative position between the
beach and dune must remain fairly constant,lbut it can shift seaward or

landward and not lose any of its ability to provide erosion and flood
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-control. The maintenance requirement for sand replenishment a continual .
basis, will be 'no higher than that for the groin plan.  Only the’

frequency of nourishment could be higher.

" Sea Level Rise Considerations

'Th_e preceding discussion of beach nourishment activities assumed that
sea level will follow its previous trend. However, an Environmental
Prot.ection Agency report (Titus, et al, 1983) has been released that
projects a substantial rise in sea level resulting from emissions of
carbon dioxide, methane, nitrous oxiyde, and fluorocarbons. Increasing
concentrations of these gases are expected to produce a global warning
which could cause ocean water to expand and glaciers in Greenland and
" Antarctica to melt. The EPA report projects a rise in sea level of

one-half to over two feet by the year 2025, and two to ten feet by 2100.

Without additional beach nourishment activities, such 'a rise 1in sea
‘level could cause several hundred feet of erosion. Of the projects
vl‘mdex",'consideration, only sand replenishment is likely to effectively
-.‘pfeserve . the Dbarrier form. - Diréctly or indirectly, it would be
- necessary to raise the entire beach profile and barrier elevation by the
amount of sea level rise. Assuming that the closure point, or critical
éhange in nearshore slope, is 1500 feet from dune line a 1-1/2 foot rise
in sea level. impiied by EPA's medium scenario would Trequire
apbroximatel'y 3.5 million cubic yards of sand along the eight miles of
shoreline by 2025, in addition to the quantity required by programs to

.address erosion that has occurred in the past.

The pfospect of accelerating eros‘ioﬁ ‘and increased flooding from sea
»lével- rise could also have important consequences for post-disaster
:planning. In the absence of a ma jor disaster, Ocean City may prefef'to
wait for better projections of sea level rise, which should be

forthcoming in the next decade. However, because of the substantial
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amount of resources involved in the rebuilding phase, the private sector
would need a clear signal of the City's anticipated response to sea

level rise in the following decades.

Most importantly, Ocean City would have to explicitly decide whether its
policy would be to maintain the 1980 (year?) shoreline regardless of
cost, or whether there is an wupper limit to the annual sand
replenishment that the City is willing to consider. In the latter case,
ocean front property owners considering reconstruction of severely
damaged houses would want to consider whether future erosion would be
likely to cause increased risks and insurance premiums in the future;
and the City would want to consider whether the benefits of rebuildihg
damaged structures would be worth the price of the future public beach
being cluttered with houses. If not, additional set Back requirements -

might be necessary.
COSTS AND BENEFITS

The costs and benefits (in dollars) for each of the four plans are not
éompletely documented. Cost estimates exist for all four plans but,
unfortunately, benefit estimates only exist for the Corps plan.
Existing cost estimates have been made over a three year period
(1979-1982) and changes in construction costs (material and labor),
inflation and interest rates mak'e direct and quantitative éomparison.s
difficul.t. The Corps and Hybrid plans have estimated costs which exceed
the Trident and status quo plans primarily because of the added costs
associated withl dune and bulkﬁead construction. Groin coustruction
costs for the hybrid plan make it the most expensive initially; howev‘er,‘
annual beach maintenance costs are expected to be lower if the groims:
successfully trap sand as they are designed. As previously discussed
cost overruns may also contribute to any gr_din plan. Other factors not

considered, but which are admittedly difficult to assess and vderi}ve a
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long-term cost, &re the maintenance of the groins i themselves and the
. lack of eligibility for disaster funding following a presidentially
‘d'eclared disaster, as was the case with’ the 1962 post-storm federal
disaster ass_istance efforts. Another disadvantage to the use of groinms
relates to their imeligibility for credit towards any federally funded
restoration project. Since groins are not part of the proposed Corps
plan, no funds will be reimbursed to the City or State if and when the

federal plan is approved and authorized, as stated earlier.

_Costs associated with the status quo plan should be expected to be
higher thaﬁ{ those for the Trident plan because of the up to 20 year -
séparation in completion dates (and an expected increase in costs). It
appears that the Trident plan would have the lowest costs of the four.
plans but a selection based solely on this criterion‘wouldv be
shortsighted. Costs of any plan should be balanced with longer term

.erosion and flood control benefits that are provided.

The average annual benefits of the Corps plan have been estimated to be"
2.4‘ times greater than its average annual costs. This is fairly high
for a Corps project. But the benefit to Ocean City is primarily
recreational and, thus ,. the plan has a low priority status for Corps
approval. No benefit/cost ratio exists for the Trident, hybrid or
status quo plans which precludes any comparison of plans in terms of
their dollar wvalue. Qualitatively, the primary benefit for all four
plans i1s recreational with additional “hurricane protection (flood
control) provided by the Corps and hybrid plans. Any benefit analysis
for. these two plans would account for damage reduction to struétdres
utilities and lives as a result of the protection provided by dunes and
‘bulkheads. Since the primary benefit of the Trident and status qua
plans is erosion control, a benefit analysis is primarily confined to
evaluating the day usage during the summer months (i.e.‘, recreational

value).
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One of the major benefits of a plan that incorporates groins is that it
provides a way in which the State and City can begin working in a
cooperative effort to decrease hazard vulnerability in Ocean City with
at least some plan. Selection and use of a sand source for beach
restoration and cost¥shsring_arrangements can thus be expedited, '

An advantage to having 'a beach restoration plan of any kind is that
federal reimbursement of sand lost during a presidentially declared
emergency or disaster 1is possible. Without any committment to beach
restoration, the beach does not become a public facility and will not be

eligible for disaster funding.

Benefits based solely on sand dynamics lie with any plan which is least
dependent on shoreline protection structures., Complicated patterus of
erosion énd accretion changing relationships between depth, length and
height of groins and beachface slope, width and height will be avoided:
Ocean City now has the benefit of not relying on shofeline structures oOr

being financially committed to them.

As Ocean City continues to grow as a recreational facility, pressufes
will increase to maintain a recreational beach. However, growth of the
community. is also translated in numbers of structﬁres, extent of
infrastructure and possible damages that can result from storms. The
benefit of a hurricane protection plan will have higher value over time
because of the increased investment relating to the recreational
benefits. Estimated storm damages four years ago as compéréd to those
in 37 years without hurricane protection increased substantially as

noted below (COE, 1980):
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Storm Frequency 10-year 20~-year 50-year 100-year
1979 $2.9 million 5.3 32.9 50.8
2020 6.4 8.4  39.1 73.7

General Deficiencies

The City and State do not have the benefit of considering a protection
plan designed for a moderate frequency'storm (i.e.,‘the 20- or 50-year
event)., Creation of a new plan which éither upgrades an interim beach
protection plan or downgrades a long-term flood control plan would be
advantageous. Recognizing that plans often provide less protection than
" that for which they were designed, Ocean City must avoid the downgrading
of the status quo plan where they may only equal the protection they now

" have. By not filling the groin cells to capacity for example, Ocean

~ City would basically retaim the beach they now have, providing no

édverse impacts occurred (i.e., downdrift erosion). If the City and
State seek 100-year design protection and only achieve 50-year
‘protection, then they will still be improving upon the existing level of

production,

Nor do any plans have nomnstructural measures associated with them. The
~ Corps plan acknowledges the need for warning and .evacuation, but no
details are provided in the feport. Incorporating higher building code
standards, new zoning by-laws, acquisition strategies or any means of
removing ' damageable resources from the threat of flobds along with a

beach restoration plan will reduce the potential costs of damage.
IMPLEMENTATION WITH NORSTRUCTURAL MEASURES

The four structural storm and beach protection plans are receiving.

priority attention and justifiably so. Shoreline erosion has continued
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to be unimpeded while ocean-front development has remained in a static
position and increased in density. The first line of defense 6bvibus1y
lies with improvement of the beach and dune resources. But while the
immediate concern is beach erosion and current efforts are directed
towards sghort-term interim protection (i.e., for the 10-year storm),
protection against' flooding during a lower frequency storm (i.e., 20-,

$0- or 100-year) should receive concurrent attentionm.

The nonstructural mitigation alternatives which include elevation
requirements, construction setbacks, land acquisition, building code
improvements and evacuation will fulfill a more comprehensive flood
hazard mitigation strategy when combined with any of the structural
storm and beach protection plans. The implementation of particular
measures and the specific standards associated with them is related to
the type of beach protection plan tha‘t is selected. If a 10-year
protection plan is implemented and a 100-year storm occufs, the need for
a greater number of flood mitigation measures and standards to reduce
damages is higher than that associated with a 100-year protection plan
that's in place when a 10-year storm occurs. Table 9 is used to better

describe the relationship.
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Table 9. Implementation of the Storrﬁ_ and Beach Protection Plans and
the Necessity for Nonstructural Flood Hazard Mitigation

Measures.
Storm Frequency 10-year - 50-year 100-year
'Plan
Corps ; Low - ; Low Moderate
Hybrid “Low - Moderate High
Trident Moderate : High High
Status Quo High . High  High

3.



The low mnecessity for incorporating nonstructural measures with the
Corps and Hybrid plans is due to the fact that: dunes will protect
. against substantial flooding. The moderate .necessity for additional
measures with these plans is due to the increased vulnerability' to
bayside flooding (not mitigated by oceanfront dunes) and increased

vulnerability with reduced beach protection over time. The groins in
the Hybrid plan make the latter factor more significant than in the
Cbrps plan. The beach and dunes will simply not be permitted to
fluctuate and adapt to long-term changes. The necessity for more
nonstructural measures, then becomes an even higher concern for

protection against the 100-year storm as time goes on.

The time required for implementation is the only factor which
distinguishes the difference between a moderate necessity for 10-year
protection by the Trident plan and a high necessity for 10-year
protection by the status quo. At least widespread erosion protection
'will be offered in a relatively short period of time with the Trident
plan versus a very limited number of areas that will be protected until
the status quo plan is completed (up to 25 years). Because each plan is
designed.for short-term erosion control during storms‘greater than the
10-year frequency, the necessity for implementing nonstructural flood
hazard mitigation measures 1is high if the City and State desire a

reduction in damage potential.



COMPARISON WITH OTHER COASTAL STATES AND COMMUNITIES

The State and local regulations that currently govern Ocean City and.
the coastal portions of Worcester County generally provide at 1é$5t
a minimum protection from flood hazards when compared with nationﬁl'
standards snd the regulations prevalent throughout coastal communities.
In some cases, the regulations affecting the Ocean City area go’be§0nd

minimum standards. In other instances, minimum standards are absent.

Many coastal states and communities have concluded that they prefer
more than minimum protection. Often the decision to adopt flood protection
requirements that are more stringent than required or in common practice
has come after a community sustained severe damage from a hurricane
or northeaster. This section looks at some of the actions other coastal
states and communities have taken to see how they compare to the existing

requirements affecting the Ocean City area.

Elevation Requirements.
FIA minimum requirements for community participation in the National

Flood Insurance Program require that structures within the designated
V-zone be elevated to or above the 100-year flood level =-- including
wave height, if wave heights have been determined. Prior to May 1983,
wave heights had not been determined in Ocean City, and the elevationm
requirement in V-zones was to or above the still-water elevation. Simce
issuance of the new maps, structures must be elevated to or above the

wave height elevation.

Several communities recognized that the FEMA methodology for determining
coastal flood elevations for V-zopes was limited if it did mnot include
wave heights, because other factors cannot be accurately .modeled or

measured, and because of the limited detail in which the flood insurance
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'studies are performed. Consequently, these communities required the
lowest floor of buildings in the V-zome to be elevated from one to five
feet or more above the FEHA determined V-zone elevation (e.g., Southbamptbn‘,
 NY, East Providence, RI, Wrightsville Béach, NC, and Scituate, MA (Kusler,.
1982)). Even when wave height were included in the flood insurance
study, some jurisdictions have required more that the minimum elevation. -
for example, the State of Connecticut amended its state building code
in 1981 to require any structures vithin the V-zone to be eIevatgd above
the 100-year flood'level with wave heights. Among Comnecticut”s reasons |
for establishing this requirement was to provide for & margin of error
in the flood insurance studies and to allow sufficient freeboard for

the passage of wave-tossed debris without damaging the structure.

Requirements for buildings to be raised aboﬁe the minimum elevation
' Tequirements in A-zones is less common. The potential for damage iﬁ
A-zones is much less than in V-zomes if flood waters exceed the 100-
'year regulatory standard. Ocean City”s current regulations require
the lowest floor to.be elevated to 10.5 feet above mean low water (9.3
. feet NGVD). This required elevation exceeds the designated A-zone elevations

. which range from 6.0 to 9.0 feet NGVD.

Setbacks.

Setbacks are a common regulatory method used by coastal states and commun-
ities to protect their beaches, dunes, wetlands and shorefront development.
Some sefback regulations, such as those adopted by the State of Florida
(FEMA, 1982), require a special permit or ﬁariance in order for avétructure
to be located within the setback line, while others prohibit construction
within the setback line. Setbacks may be intended to protect structures
from flooding or from erosion,_and may -also be intended to preserve
natural features such as sand dunes and wetlands. North Carolina has
established setbacks for three critical areas: areas of rapid erosion;

sreas where inlets may form or inlets are known to.shift; and areas

L)
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of estuarine shoreline concern (McElyea, 1982).

The setback. distance can be determined baséd on several factors, but
two common criteria used in oceanfront areas are ‘the landward extent
of the FEMA designated V-zone (e.g. Panama City Beach, FL) and the landward
edge of the primary dume (e.g. Wrightsville Beach, NC (Kusler, 1982)
and Jekell Island, GA (Univ. of Georgia, }983)). In areas of severe
erosion some communities (e.g. San Diego, CA (Kusler, 1982)) have adopted
a setback distance sufficient to protect the structure for its expeétéd
- life. 1If erosion averaged 2.5 feet per year and a structure was expected
to last 100 years, the setback requirement would be 250 feet. A similar
requirement is to establish a setback keyed to the financial investment
in the structure (State of Michigan), e.g. an assumed 30-year life based
.on the length of the averagé home mortgage in an area with 2.5 feet

of erosion per year would require a structure to have a 75 foot setback.

;Setbacks are provided in at least two ways. ‘A special local ordinance
or a state legislative act or regulation may establish the setback throughout
a jurisdiction based on a uniform fixed distance from a natural feature
such as mean sea level, primary dune, or edge of wetlands, or establish
a more variable line based on other criteria such as the landward extent
of the V-zone. In other cases, local zoning regulations may establish

setbacks that vary depending upon the permitted land use.

‘The State-0Ocean City Building Limit Line is a State legislative act
that provides for a setback of structures from the ocean in Ocean City.
The érimary purpose when this line was established was to preventAbuildings
from being constructed on the beach with a resultant loss of recreational
use of the beach. The Building Limit Line was not established specifically
to pfotéct %roperty from damage or to protect sand dunes from destruction.
'In fact, the BLL is delineated so that it falls onm the'naturalfduﬁe

line and in many cases seaward of the natural dume line. Ocean City
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zoning regulations permit the comstruction of buildings up to the edge

of the Building Limit Line.

There are currently no uniform setback requirements from wetlands in
Ocean City and Worcester County. State regulations governing wetlands
provide for a case-by-case determination of whether comstruction will
be permitted in wetlands. Worcester County zoning regulations provide
"for some wetland areas to be set sside as conservation and open space
areas, but establish no setback requirements in other wetland areas.

Ocean City zoning regulations do not require a setback from wetlands.

Dune Protection and Restoration.

Setback requirements are often combined with programs and regulationms
designed to maintain and restore the natural dune line. Dune protection
and restoration through the use of sand fencing and dune vegetation
is practiced by numerous communities as a8 means of reducing the impact
of storm suige. For example, the town of Avalon, NJ embarked on a successful
dune restoration program after suffering damages in the same March 1962
storm that affected Ocean City (Farrell, 1983). Many communities require
~ that walkways be constructed over dunes to prevent their destruct ion

bj pedestrian traffic.

‘Ocean City does have regulations (Sectin 46. Erosion and Sediment Control)
intended to protect or restore dumes. Bowever, these regulations permit
the removal of an existing natural dune 1f an artificial dune and berm
are developed seaward of nmew structures. This results in the dune being
moved closer to mean high vater and subject to rapid destruction during
storms. In addition, lack of enforcement of dune maintenance requirements
has resulted in the gradual elimination of most protective dunes in
Ocean City. The net effect of the State—Ocean City Building Limit Line
and the Ocean City Erosion and Sediment Control regulations is to virtually

assure that a protective dune line caunot be maintained in Ocean City.
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Acguisitioh of Bazardous Areas.
Following the March 1962 storm, Avalon and Sea Isle, NJ acquired severasl

~ storm damaged properties using funds provided by the State of New Jersey
'Greén.Acres progrdm (Kusler, 1982), Other communities such as Scituate,
‘MA and Gulf Shores, AL have used federal fundsl in recent years to acquire
flobd damaged properties following a major disaster. Other'communitiés
: use their zoning or subdivision regulations to require developers to
set aside or dedicate to the town hazardous areas that are part of their.
'de§elopment. This technique has been used in Clearwater, FL to requitg:

'10% of the area of a subdivision to be set aside for public use.

In Ocean City, the State of Maryland has acquired over 50 separate small
" parcels under the provisions of the Beach Erosion Control District Act.
.vAéquisition occurred when the property owners were denied permits for
buiiding because the location of the Building Limit Line rendered their
‘lots too small to meet zoning requirements. Additional lots may be
~acquired by the State under this Act. Ocean City has acquired numerous
easements of beachfront prdperty. ‘Although the areas where most of
these easements were acquired were séawa;d of the Building Limit Line
‘and could not be built on, public easements ensure that the beach area

“will be .accessible for recreational use.

" Construction Standards.

vHany states have adopted unxform bu1161ng code requirements that apply

“Irhese properties were acquired using the provisions of Section 1362
of the Natinal Flood Insuranmce Act. Under this program, FEMA may acquire
eligible properties and transfer the property to a state or local government
that agrees to maintain the property in an open space or recreational
use. To be eligible for acquisitiop under this program, several criteria

- must be met, including: the property was damaged 502 or more of market.
value in a single flood, or damaged 252 or more three times in five
years; property must be covered by flood insurance; and the property -
owner must voluntarily sell the property —- condemnation is not permitted.
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‘to all communities within their state. In the eastern United States
the two most commonly adopted building codes are the Standard Building
Code developed by the Southern Building Code Congress, and the BOCA
Code developed by the Building Officials Code Administrator;. Theee
standard codes may be adoptéd in whole or im part, and portioms may‘
be modified or supplemented to meet specific state standards. In states

vheré a uniform state code has not been adopted, many communities have
also adopted the Standard or BOCA codes, with appropriated modifications. '
These building codes contain both specific and performénce standards
g:bv_ering most types of comstruction. Both of the codes mentioned above
include standards for construction in floodplains and coastal areas.

Stétes and coastal communities rely on these codes and the certification |
of a professional engineer or architect to ensure that all ‘buildings
in coastal flood hazard areas are properly comstructed to. withstand'.
'tﬁe'éxpécted forces of wind, waves and floodwaters. For the most pért;
tﬁesé' codes do not contain specific standards for construction in coastal_'
_h“igh hazard areas or for floodproofing of buildings. Instead, they
rely on performance standards that are stibject to varying interpretation |
by' the engineers and architects responsible for design and construction.
Uhforthna‘ﬁely, few engineers .and architects have been trained in the
proper techniques for construction and floodproofing in coastal £lood
haiétd areas. Likewise, few building inspectors have received training
in construction and floodpropfing in coastal flood hazard areas, and
ad'not have the specialized knowledge to judge the adequacy of the design

" proposed by an engineer or architect.

In addition to building codes, communities participating in the National
Flood Insurance Program must also establish minimum standards for elevation
(dischssed earlier in this section) and floodproofing. The minimum
standards for floodproofing recommended by FEMA are adopted by almost
all, communi’fies. As with the unifom codes, tbese'regula;id'ns specify

performance rather than specific standards, and rely on proper design _

101



and choice of construction materials by an architect or engineer.

The loss of hundreds of buildings during coastal storms to the forces
of wind, high water levels, wave impact, and erosion, or a combination
~ of these forces are evidence of the inadequacy of most building codes,
' constfuction techniques, and code enforcement procedures in coastalv'
| high hazard areas. Some of the major problems that have been observed
~are inadequate connections between the foundation and the upper structure,
improperly designed walls that do not perﬁit the passage of floodwaters
and waves, failure of bulkbeads and seawalls, and failure to sink pilings
and other foundations properly and deep emough to withstand general

erosion and scour around the foundation.

In response to these problems, some communities, such as Scituate, MA,
-Gulf'Shores, AL, and Sanibel Isiand, FL, that have suffered major building
losses during a coastal storm have enacted supplemental standards to

their building codes that provide specific requirements for foundation
construction, depth of pilings, foundation bracing, and connections
throughout the structure. These specific standards apply mostly to
" one and two story structures and are largely based on research sponsored
by FEMA into proper comstruction techniques in coastal areas. BEigh-rise
buildings are still generally regulated by performance standards, with
certification by an architect or engineer. These research results are
also resulting in the addition of specific construction and floodproofing
standards in some basic building codes. The BOCA code was revised during.
1983 to include more specific floodproofing standards for both coastal
and non-coastal areas. The Standard Building Code has not yet been

revised.
The State of Maryland has pot adopted a uniform state building code.
Ocean City has adopted the Standard Building Code and the minimum FEMA

regulations regarding floodproofing. In addition,~0céan_City has exceeded
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the minimum standards by the enactment of its Foundation Regulations
in Critical Areas. In contrast, Worcester County has not adopted any
building code. Worcester County does have the minimum FEMA requirements
foi floodproofing of buildings in A-zones and V-zomes, and has created
the Worcester County Shoreline Commission with authority to establish
’cbnstruction standards and issue permits for comstruction along all

shorelines in Worcester County, except the Atlantic Ocean.

Marnipg and Evacuation.

Even when other measures to reduce flood losses have been taken, it
is not safe to remain in vulnerable coastal areas during & major hurricane.
In the last few years many coastal communities have become increasingly
' concerned about their ability to evacuate the people from their communities
in the limited time available following issuance of a hurricane vatning

"'by the National Weather-Service.

Florida, assisted by the National Oceanic and Atmospberic Administrationmn,
FEMA, and the Corps of Engineers, has led the nation in the development
of detsiled, regional hurricane warning and evacuation plans. The first
,.of these plans was prepared for Lee County, Florida in the late 1970”s
as a pilot project. Subsequently, more detailed and sophisticated plans
-have been developed for the Tampa Bay region and Lower Southeast Florida.
Florida 1is also developing its own hurricane warning system to supplement
the information provided by the National Weather Service so that it
. can provide Florida communities with additional warning of the probability

‘0of a bhurricane striking any given area.

_Additional regional warning and evacuation plans are underway in other

communities on the Gulf and Atlantic coasts. These studies are being

funded through the FEMA Hurricane Preparedness program, with contributions .
from the Corps of Engineers (study costs generally exceed $200,000).

These warning and evacuation plans are based on detailed predictions
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'oAf coastal innundation during burricanes using the SLOSE model (this
‘model provides much more detailed information than the standard FEMA
Flood Insurance Rate Study and detailed storm history and topographic
information must be developed for each area in which the model is applied).
The plans develop detailed information on the number and special needs
of people that will have to be evacuated from a given area, how local
'evécuation routes may be shared with other communities, flooding andv
other ptobllems that may restrict the use of 'some evacuation routes,"

~ and the cépacity of the routes to handle the traffic that will be required.

The community of Sanibel, FL (an island off the southwest coast of FL)
was sufficiently concerned about its ability to evacuate residents and
viéitors to the island that it established a cap on growth keyed to
" its ability to safely evacuate the island within the warning time provided
B by the National Weather Service. Sanibel subsequently developed a detailed
hazard mitigation, hurricamne evacuation, and post-disaster recovery
plan (Rogers, 1981). Information concerning the hurricane hazard and
. evacuation procedures receive proniinent attention. Each summer a detailed
description of hurricane preparedness measures-and local evacuatiom
- procedures, including maps of evacuation zones and maps, are pﬁblished

as a special supplement in a local newspaper.

Ocean City has developed only a minimum flood warning and evacuation
plan that appears inadequate given the wvulmerable nature of Ocean City,
limited egress from the barrier, and the very large number of people
‘that may be in Ocean City during ﬁhe hurricane season. Infbrmatioﬁ
'concetning the hurricane hazard and varning and evacuation procedures

have received limited public distribution.
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COECLUSIOES AND RECOMMENDAYIONS

STRUCTURAL MEASURES

The most effective erosion and flood control.plan for Ocean City om
a long-term basis appears to be the Corps of Eng ineers” "Hurticab'e Protection
Apd Beach Restoration Plan" based on its level of protection, time of
. implementation, long-term ability to endure and ability to adapt to.

shoreline changes and study justification (benefit/cost ratio).

'Ahy erosion and flood control plan that incorporates the use of groins
will require a higher degree of shoreline stability to be effective

on a8 long-term basis.

Groins will have their best'résults if: »

- They are positioned properly with respect to mean low water;
- They are built sequentially from South to North

- They are properly épaced apart;

-~ They have a bedding material;

- They are wide and long enough;

~ They are filled to capacity with sand; and

Everyone realizes they will only provide interim or short-term,.

10-year storm protection.

No detailed benefit/cost analyses exist for any erosional and flood
control plan other than the Corps plan; therefore, a benefit/cost comparison

of the four proposed plans is not possible at the present time.
A source of sand for beach or dune restoration must be identified and

selected regardless of what individual —or combination of interim or

long~term plans is implemented.
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An updated benefit/cost. ratio of the four erosion and flood comtrol

. plans should be completed using the same methodology for each. An accurate

comparison should follow an updated appraisal and funding sources explored

‘to implement the most cost bemeficial plan.

Strategies for obtaining financial contributions from permanent residents,
developers, merchants and seasonal visitors who invest in the recreational
amenities of Ocean City should be devised to compensate for additional
costs of an erosion and flood control plan. Possible sources of funding
include & transfer tax on sales of real property, a room tax on transient

lodging, a general sales tvax, and a property tax.

LAND USE COETROLS

_.L'and use controls in Ocean City should recognize that the delineation
.of:flood hazard areas on a coastal barrier is imprecise because of uncertaini~
ties in the methodologies employed, and that the flood hazard is likely
| to: increase gradually over time and dramatically following a major storm
due. to erosion. Consequently, the presently delineated flood =zones
on the Flood Insurance Rate Maps should be considered as the current '
minimum definition of flood hazard areas. Land use controls should
be designed to protect people and property from flood damage over ‘a
"long period of time -- not just from the bazard that exists today.
Accordingly, several changes should be made in the plans, programs and

regulat iovnsA that govern land use in Ocean City.

Monitoring Storm and Beach Protection
Beach width and height varies extemsively along the shoreline of Ocean

City (see Figure 6) and on an average less than 5-year storm pro:tection

exists. With the implementation of a groin plan (i.e. status quo),
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the cells or space between them will be filled to capacity with sand
and provide 10-year protection. The beach will be wider amd higher
as a result of the replenishment effort, but the new beach must be main-
tained. To avoid costly engineering surveys, st#ff_s graduated ’in feet
.can be placed aiong each groin cell enabling visual observation of beach
loss or gain. Sand replenishment or redistribution can occur om the
"basis of observed change (e.g. between plus and minus three feet) over
a long period of time or directly after a storm when. erosiom may be
upwards of five feet. Sand that is overwashed into streets can be bulldozed
back to the beach and used to establish dunes and rebuild the beach_k
at specific elevations readily observed on the staff. Redistribution
olf sand may also be required as sand accretes at one side of the groin

and erodes at the other.

'fl‘he staffs will also ﬁrovide a means of éspsessing the performance of
groins and post-storm recovery of the beach. Comparison of beach changes
in areas that have "new" groins versus those that don’t may indicate
tt.ieir success Or failuré, may provide reasons to alter the comstruction
plans (i.e. location of future groins) or justify the need for‘ more
‘or'less groins over time. The current schedule of groin comstruction
means that, if fully implemented, final completion will occur in 2008.
This represents 25 years‘ of seasonal and storm related changes acting
dif:ferentially along the eight mile shoreline. Observation of these
changes will help to guide the implementation of any groimn or beach

replenishment plan.

After a storm occurs, areas of obvious erosion can be observed. The
immediate reaction is to bring sand (usually that which washed over
into the streets) back to the beach. Pushing sand up from lower portioms
of the beach has slso been done., This immediate response does .not
~allow time for the beach to recover as it may naturally do (Hayes end

Boothroyd, 1969 and Sonu, 1968). Within & period of days and perhaps
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~ wveeks, sand will return to the beach and replenishment will occur cost
free. Suggested procedures for responding to the loss of beach and
use of overwash sand following a storm are discussed more fully in the

following chapter.

Revision of the Comprehensive Plan of Ocean City
The Comprehensive Plan of Ocean City, Maryland was adopted in 1969 and

revised in 1958. City officials have indicated that they intend to |
revigse the plan again during 1984. Currently, the plan contains only
a minimum recognition of Ocean City’s location on a coastal barrier
exposed to serious erosion, flooding and storm winds. The plan does
. not propose long-range planning that tékes these natural hazards into

account .

When the Comprehensive Plan is revised, it should clearly state that
"living, investing and visiting in Ocean City can have many rewards.
However, many of the positive benefits of life in Ocean City are a direct
result of its location on a coastal barrier. Coastal barriers presént
hazards to both people and property, and the beﬁefits of Ocean City
‘life are accompanied by certain risks. For the visitor, the risk is
exfremely'small -- the unlikely chance that a visit may be interrupted
by the need to evacuate in advance of a major coastal storm. For the
resident and investor, the risk is greater. All property in Ocean City
is subject to damage from wind and floodwaters during major coastal
storms. The risk to oceanfront property is even greater because of
the possibility of wave damage and severe erosion. Residents and investors
must be prepared to bear the cost of proper construction to safely withstand
wind, water and erosion; occasional disruption of normal business and
living activities because of the need to temporafily evacuate; the potential
damage or loss of structures; and the potential loss of real property
or the economic use of real property as a resu%t of long-term or sudden

erosion.
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The Comprehensive i’lan should include a statement of policy that recognizes
fhe vulnerability of Ocean VCity to coastal hazards and the intent of
‘the City to permi‘t‘ development and redevelopment omnly in locatioms and
in a manner that provide adequate protection from a 100-year flood.
Information should be included in the plan describinmg the curremt status -
of storm and beach protection measures (e.g. groin locations, dune stabil-
ization efforts, etc.), and identifying the level of storm protection

provided by these measures.

The policy should further state that the flood hazard areas in Ocean
City are subject to both gradual and sudden change as a result of long-
term erosion forces and storm impacts. Consequently, in order to protect
péople and property, it may be necessary to periodically reevaluat.e‘
the flood hazard areas and adjust them as necessary, particularly following
a major storm. The plan should indicate that after any necessary adjustment
of flood hazard areas, the Comprehensive Plan, zoning regulations, floodplain -
.rég‘ulations, erosion and sediment control regulations, the Building
Limit Line, and other land use controls may have to be updated and revised
to reflect the changes in delineation of hazard areas. Such changes.

could have an adverse impact on some property values.

Other provisions that should be included in the Comprebhensive Plan include:
an indication that various land use controls will be used to provide
for appropriate setback‘s from hazardous areas, particularly dumes and
~wetlands; zoming regulations will be used to provide appropriate placement
of buildings on lots to allow for adequate passage of overwash wvater;
an identification of approximate amounts and general location of additional
open space that should be acquired or easements obtained to provide
for adequate parking, off-beach recreation areas, and beach recreatidn';_
intent to develop and maintain the primcipal foadways and other infra-
st'ructure s0 that they are functional during the early stages of a coastal

storm when evacuation would be necessary; to ensure  that police, fire
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‘and other emergency facilities are located so that they canm provide'
~ protection to all parts of the City during a flood emergency and that
the emergency facilities are elevated or floodproofed to provide protection

from greater than a 100-year storm.

Oceapn City Open Space Implementation Program.
An Ocean City Open Space Implementation Program should be developed

as originally intended inv}971 and required by Section 36 of the Ocean
City Code. The open space program'should include the identification.
of properties to be acquired in fee simple and areas where public easements
will be acquired. The purpose of these acquisions will be to ensure
continued and improved public access to the beach, adequate .parking
facilities throughout Ocean City, and creation of small non-beach recreation
areas. Special consideration should be given to acquiring properties
for parking and off-beach recreation im those critical areas identified
in this report as having the highest potential for breaching during
a major storm. Each property to be acquired should be identified, the
intended use of the property specified, the acquisition cost estimated,
and development costs, if any, estimated. A schedule for property acqui-
sition should be developed, and the loss in property tax revenue as

a result of public acquisition should also be projected.

The specific means by which these properties will be acquired should
be identified: Funding optioms include: en annual appropriation from
the general fund as part of the normal operating budget; bonding (if
several properties are to be acquired in a single year) with bond funds
being repaid through the general fund or ome of the special funds listed
below; establishment of a spec131 fund dedicated to open space acqu1s1txon.
A special open space fund could be funded by the establishment of special
taxes or fees such as: genetal sales taxz, property taxz, property transfer

~ tax or fee, and a room tax on transient lodging.
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Ocean City Zoning Regulatioms. -

The Ocean City Zoning Regulations should be modified to include requireme'nts.‘
that buildings comstructed alomg the shorefromt should be oriented on .
‘the lot in such a way that‘ they provide the least obstruction to the
movement of overwash waters during a ma.jor storm. The regulatioms should
also require that structures be setback at least 20 feet from the crés't
of the dune. This setback will permit the dunes to perform their natural
function of absorbing wave energy and will permit gradual landward movement
o_f‘the dunes in response to coastal erosion and overwash processés,
and, consequently, will reduce the frequency with which the Building
Limit Line will have to be moved (an average increase of ten years,
as.suming an average rate of erosion of 2.5 feet/year). Buildings should
'be constructed to take vi’nto account the potential landward movemeht
of the sand dune without adversely affecting use of the structure.
One method of increasing building setbacks without affecting demsity
,ﬁrovisions is to locate parking on the ocean side of high-rise buildings-
rather than on the landward side as is now generally the case. Ocean
City should also conduct a study to determine the maximum capacity ofi-
residential units under existing zoning regulations, and relate this
bcapacity to the time required to evacuate people from the City. Depending

upon the results, it may be advisable to reduce current density allowances.

‘The zoning regulations should also establish a minimum setback from
| vetlands on the bay side of Ocean City. A setback of about twenty-five
feet should generally be adequate to protect the wetlands from construction
related activities and pedestrian access to the wetland side of the
structure. Although under natural conditions, land along the bdy side
should gradually exztend into the bay as sediment is trapped by the wetland '
plants and overwash sand is deposited on land and in the bay, current
conditions 1limit this natural process and may even cause erosion in
some locations. Bayward movement of lﬁnd is restricted or halted by

the removal of overwash sand from properties and by the placement of
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.; bulkheads. Some bulkheads along Isle of Wight Bay bave failed as strong
currents in the Bay have migrated toward the shore. Establishment of
setback regulations along the bayé should help to protect structures

from dsmage or failure due to erosionm.

'.Ocegn City Erosion and Sediment Control Regulations.
‘Beach Erosion Control District? The Ocean City Erosion and Sediment

- Control Regulations should be revised to provide improved protection

‘_ to existing dunes. The regulations should prohibit the construction
of buildiﬁgs within the Beach Erosion Control District (the area east
of the dune crest). They should also prohibit the destruction of any
exist ing natural dune. These regulations would then place more restrictivé_
c_ontrols'on building along most parts of the beachfront than does the
present State-Ocean City Building Limit Line, and the most restrictive

‘regulation should apply in each case.

Current requirements for propgrﬁy owner formation and maintenance of
dunes should be retained and strictly enforced by the City. However,
the requirement that the dune be vegetated to five feet above MLW should
be relaxed to require vegetation to the toe of the dune or to an appropriate
elevation specified by the Worcester Soil Conservation District. Attempting
- to  vegetate the dume to a point five feet above MLW (1.6 feet above
 MHW) appears impractical. Dune protection should be strengthened by
At'equﬂiring liﬁited access over the dunes by use of wooden walkwaye or
‘other means approved by the Worcester Soil Comservation District. Wbén
‘the elevation of the existing dune is less than 12 feet above MLW, the
" property owner, as & requirement of a building permit, should be required
to increase the height of the dune to 16 feet aB:)ve MLW and maintain
the dune according to plans approved by the Worcester Soil Comservationm
District. The State of Maryland should chrefully monitor the City”s
enforcement of the regulation under the authbrity of the State Sediment

' Control Law.
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The Worcester Soil Comservation District should continue its current .
. program of wbrking with property owners to restore and maintain dunes 
in front of existing buildings. Participation in this restoration program

should be required by the City in accordance with the provisions of -

its Erosion and Sediment Control regulatioms.

Bay Erosion Comtrol District. The Bai Erosion Comtrol District regulations
should be strengthened to control the development of‘additional canals
“in Ocean City. The development of canals perpendicular to the barrier
and extending mnear the coastal highway greatly increase the potenti31 
for breaching of the barrier during a major storm. Conattuction,of
new canals is now limited because of the State Wetlands Act. Nevertheless,
it v&uld still be poséibie to comstruct canals in some areas that woﬁld
h§v¢ a2 minimum impact on wetlamds. Such canals should not be permitted
if they iﬁcrease the potential for barrier breaching. The Worcester
Soil Comservation District should be required to evaluate all proposed
new canals for their impact on breach po;ential. In general, new canals -
should be permitted only when they are constructed parallel to the barrier,
and they should not be allowed to reduce the surface width of the barfier»
- west of the coastal highway to less than 200 feet. The Bay Erosion
Control District should alsoc be revised to include & twenty-five foot
setback from wetlands.

State-Ocean City Building Limit Line Authority.

The‘existing Ocean City Building Limit Line ordimance has been superceded
by the 1975 State legislation. The State legislation that established
the State/Ocean City Building Limit Line required DNR to establish the

" line so that it more or less coincided with the previoﬁs line estsblished
By Ocean City; Theiefore, the Building Limit Line sppears by legislation
to be a fixed line. Certaintly, the local building community and officials

“bhave viewed the line as fized -— that it would not be moved in the future.
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Nevertheless, a fized building limit line on a coastal barrier subject
to erosion will eventually prove inadequate to protect property from
storm damage and to ﬁaintain a viable recreatiomal beach. Ov-er timé,
without expensive means of stﬁblization, the beach will erode. Earlier
chapters of this report have described how Ocean City can expect erosionm,
both gradually and in dramatic increments during storms.. ,Acckording.
to the Corps of Engineers (COE, 1980), there should be a distance of .
about 300 feet, including a 16 foot high dune, between mean high water
and the BLL in order to provide Ocean City with protection from a IOO-yearv
storm. At present the distance between mean high water and the BLL'
averages only about 135 feet. Protective dunmes are largely absent from
the beach, further increasing the potential for beach erosion and property
damage. Continuing to build to the limits of the existing Building

Limit Line in the face of almost certain erosion will likely result

in an increased rate of erosion, greater property damage, and a narrower -

. recreational beach.

To protect property from damage and to maintain a viable recreational
beach,l» the width of the beach must be increased and sand dunes 6f proper
width and height established and maintained. As discussed earlier in
this report, development of this wide beach through a beach nourishment
project as recommended by the Corps of Engineers is unlikely to occur
because of high costs and changes in federal priorities. Continuing
to place groins along the beach and fill the groin cells to capacity"
with sand will provide only about a 10-year storm protection. The only
other alternmative for increasing storm protection and maintaihing a
recreational beach is to allow the beach to widen naturslly by moving

the BLL further inland.
Moving the BLL inland poses many problems. Many déveloped lots would

become nonconforming, and many undeveloped or underdeveloped lots would.

be able to support only smaller development or no developmént at all
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vndér existing zoning regﬁlations. Ho§ement of the BLL Qould aléo not
result in immediate development of a wide beach: existing ﬁuildings 
Qould remain. Only new developﬁent'or redévelopment would be pré?ented'
Qithiu the area needed for the beach. Questions of cpmpensation for
property owners denied building pefmits'would also arise. Under existihg
'_State legislation, the State may. acquire‘property in cases where the
1Attorney General determines that an unconstltutlonal taklng of property

results from the imposition of the BLL.

Dispite the problems that will occur with movement of the BLL, we feel
fhat, in view of the limited lomg-term potentigl for storm protection
,:And beach preservation under other optioms, the BLL should be gradually
moved inland. To accomplish this, both the Ocean City'ordinance and
the State legislation should be revised ;o'provide for a Building Limit
Line that can be moved periodically in accordance with clearly established
proéedures designed to protect propertﬁ and the health and safety of
Ocean City residents and tourists, and to emsure the continued existence
of public beaches in Ocean City. The following criteria are suggested
for determining when the Building Limit Line should be moved. We recommend
that the City Ordinance and State legislation be revised in accordance

with these criteria.

' l)v In ordér to provide adequate advance notice to all current property
.-ovners that might be affected by'a'changg in the location of
. the Building Limit Line, the BLL should not be Ehanged for at
least five years from the time that City and State legislation
is modified to permit zelocation of the BLL, unless, & single
storm causes such severe erosion that it would be unsafe to allow

new construction or redevelopment to the existing BLL.
2) The BLL should be relocated only if, and in those locations where,
erosion has reduced ;the distance between mean high water and

the BLL to less than 150 feet. This condition could be caused
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By a single storm that causes severe erosionm or gradual erosion

. over a period of years. .

%)) Movement of the line would not affect existing buildings that
were not damaged or were damaged only slightly. It would affect
new building and redevelopment and repa1r of bulldlngs damaged
more than 50Z of market value.

4) - The BLL should be moved in minimum segments; ‘Since streets perpen-
dicular to the beach are the easiest way to define areas in Ocean

"City, it is suggested that a determination to move the BLL be
made on the basis of streets. No segment of the. BLL less than
the distance between two streets should be redefined. This movement
would occur if measurements of the distance between the MHW and
the existng BLL were reduced on average w1th1n that stretch of
beach to less than 150 feet. ‘ ‘

'5) When the BLL is moved, it should be moved landward - far enough
to provide for a distance of at least 200 feet between meap»hlgb

water and-the newly established BLL.

‘?unding for acquisition of properties denied a building permit as a
 result of any movement of the BLL should continue to come from the State
of Maryland. The State receives financial benefits from revenues_generated
ig'Ocean»City and returned to the State treasury. State residents also
_benefit from'mgintenance of a viable recreational beach and safe lodgings :
and other tourism attractions in Ocean City, Therefore, the State shouid
.Be willing to invest in additioﬁei_eceanfront acquisition in Ocean City.
Ocean City will incut‘long-tetm‘costs thrbugﬁ reductions in property
taxes from land transferred to public ownership and possibly through

" a total reduction in property improvements and business investments..
Not all properties denied building permits as a Ttesult of relocation

.of the BLL should be acquired by the State. In many, if not most, cases

‘the pfoperty owner should be required to absorb whatever financial losses
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may result. With &ppropriate changes in the Comprehensive Plan of Ocean
City and the Ocean City and State of Maryland authorities establisbing
the Building Limit Line, property owners will have advance notice that
buildable oceanfront property is subject to a reduction in size as a
consequence of matural erosion and the need to limit buildings in hazardous
areas to protect the safety of residents and visitors. In cases vhere‘
permanent structures are denied based on the existence of a flood hazard,
courts have genmerally held that there is no unconstitutional taking
of property. This concept may bave to be tested in Maryland courts

for the Ocean City situation.

Worcester County Zoning and Subdivision Regulations.

The"Worce‘ster County Zoning and Subdivision Control regulatioms should
be amended to provide for a minimum twenty-five foot setback from tidal
(and freshwater) wetlands, except wh'ere‘ construction in wetlands is
permitted by the State. Construction and other activities should be
ﬁemitted within the setback zone only if there will be no adverse impact
on the wetlands and if the use is necessary for access to the waterfront,
‘e.g. piers and docks. The setback provision should reduce development
directly on the bayfront and comnstruction of bulkheads that alter the

natural land/water interface.

Worcester County should also review is current zoning map for conformance
with the Worcester County Comprehensive Plan with regard to zoning of
land fromting on Isle of Wight and Assawoman Bays. The Comprehénsive
Plan récommehdg that most of the bayfront property be zoned for "Comser- -
§ation." with very limited development. The existing zoning map has
‘a much greater portion of the bayfront property zoned for various res idential
and commercial uses than is recommended in the Comprehensive Plan.
To the extent possible (areas that are not already developed), zoning
of bayfront areas should be "Conservation" as recommended il} the Compre-

hensive Plan.
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Worcester County Shoreline Constructiom.
These regulations should be amended to include provisions for the maintenance

of any permitted structures such as rip-rap, piers, and bulkheads.
Maintenance of rip-rap and bulkheads is particularly important since
erosion may result if the structures are allowed to deteriorate. This
‘is especially important in areas where canals are constructed. The
regulations should attempt to keep the use of rip-rap and bulkheading
to a minimum, especially on the bay side of Ocean City. Use of rip-
rap and bulkheading will retard or prevent the normal process of gradual

land build-up into the bay.

CORSTRUCTIOR STARDARDS

Construction standards should also recognize the uncertain and conservative
nature of hazard area delineation on a barrier island and be modified

accordingly.

Ocean City Building Construction Code and Foundation Repulations in

Critical Areas.

" The current building code and foundation regulations in critical areas
for Ocean City should be supplemented and ammended, as appropriate,
with the best available specific standards for construction in coastal
flood hazard areas. The best currently available information is found

in the FEMA document Design and Construction Manual for Residential

Buildings in Coastal High Hazard Areas, published in 1981. A sample

ordinance that has been proposed for use in Sanibel, Florida to supplement
their local building code (Standard Building Code) is being provided
to Ocean City separately from this report. This sample ordinance could
be used bj Ocean City as a model for developing its own supplement to
‘the the Standard Building Code to provide improved protection from hurricane

hazards. Because of the potential for breaching of Fenwick Island during
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a major storm, expecially due to washover of floodvwaters from the bay
to the ocean, structures built near the bay may be subject to forcéﬂ
6f erosion and velocity waters similar to those expected in designated
V-zones. Consequentiy, it is suggested that all structures within 200
feet of mean high water on the bay side of Ocean City be required to
meet foundatiom construction standards similar to those presently required
in the oceanfront critical areas under the Foundation Regulations in
Critical Aréas. In addition, all low-rise residential buildings in
Ocean City should be required to meet specific standards for wind resistance
as described in the FEMA Coastal Construction Manual (FEMA, 1981).
These specific stagdards regarding foundations, types of materials,
adequate connection of the foundation to other parts of the structure,
and other construction techniques should be specified in a supplément
~to the existing Ocean City building code. For high-rise structures,
the performance standards currentl& in the building code should be retained.
‘Enforcement of the current and future revisions to the building code
" should be a high priority. Construction proposals should be carefully
reviewed for compliance with the building code, and frequent inspections
should be performed during comstruction to ensure that all approved
building plans are strictly complied with, especially foundation requirements
and other aspects of comstruction that are not visible after work is

completed.

Ocean Citv Flood Damage Controls.

Ocean City should amend its Flood Damage Controls regulatioms to require:
that buildings be elevated to at least one foot above the base flood
elevation as specified on the FEMA Flood Insurance Rate Maps. In the
case of nonresidential construction in A-zomes, the option of floodproofing
should also be required to extend to ome foot above the base flood ele-
vation. These more stringent requirements will provide a margin of
"safety to account for errors in the flood insurance studies, damage

from floating and wave-tossed debris, and changes in flood hazard over
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time. In the event —- as suggested below —- that Ocean City should
revise its base flood elevations before needed revisions are officially
approved by FEMA, the Flood Damage Controls regulations should be modified
fo'reference the newly developed flood hazard maps rather than the FEMA
FIRM“s. The regulations should also be amended to include provisions
that severely limit the use of seawalls and bulkheads for oceanfront
| buildings in order to avoid adverse impacts on adjacent properties.
Vertical bulkheads or seawalls should not be permitted on aﬁy property
‘unless it lies between adjacent properties that are protected by vertical

walls.

" Worcester County Building Code.

. Worcester County should adopt either the Standard Building Code or the
BOCA Code as a uniform code for the County. A building inspector should
be hired to issue permits and ensure that all construction is in conformance

vith the code.

Worcester County Floodplsin Management Regulationms.

As ipn Ocean City, these regulations should be modified to require that
buildings be elevated (elevated or floodprofed for nonresidential construc-

tion) to at least one foot above the base flood elevation.

- State of Maryland Erosion Control Law.
The State should not grant additional interest-free loans for the construc-

tion of seawalls and bulkheads to protect oceanfront buildings in Ocean

City because of the potential for adverse impacts on adjacent properties.
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WARKIEG AND ERVACUATIOE PROCEDURES

A more detailed and complete Emergency Operations Plan should be developed
‘that: ' ’

- Determines the time required for evacuation given different
population levels, the capacity of,evaCuation routes, including -
impediments to evacuation such as road level below flood level

- and use of evacuation routes by other communities. This evalbation
should be conducted in cooperation with Worcester County and take
into account evacuation requirements of other parts of Worcester.
County and nearby communities in Delaware.

- Evaluates evacuation time compared to expected warning time to
be provided by the National Weather Service, and if evacuation
time exceeds warning time, identifies measures to improve the
capacity of.evacuation routes, limit development or other appropriate
actions. '

- Provides guidance to owners/managers of motels and condominiums
for development of their own warning and evacuation procedures
which will be coordinated with the Ocean City Emergency Operatioms
Plan.

- Provides for evacuation procedures for special segments of the.
population such as the elderly, handicapped, and families of emergency

. workers.

Additional State investments that would permit or encourage growth im
Ocean City should not be made unless and until a detailed evacuation
o plan has been prepared that clearly demonstrates the ability to evacuate

the population with available warning time.
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Just as Ocean City needs to prepare for the next major storm by undértaking
the types of mitigation actions recommended in the preceeding chapters,
it also mneeds to prepare for what will happen after a disastrous storm

occurs: to prepare for recovery, restoration and mitigation.

Ocean City is fortunate not to have been sffected by a major storm in
over 20 years. Inevitably though, other major storms will strike the
City. The next storm may csuse damages greater or lesser than the 1962
Ash Wednesday storm. Whatever the level of damages, the City will be
faced with many hard decisions regarding recovery and reconstruction.
Hany.of these decisions must be made even before émergency relief and
rescue operations have ended, and will continue for several months.
The burdens placed on local and State officials during this period will

be severe.

Most communities are not well prepared to deal with a natural disaster.
Although officials and citizens, usually aided by State and federal .
governments and charitable relief organizatioms, exert enormous efforts
and cooperation in coping with the effects of the disaster, the toll
in personal stress and both personal and community economic loss is
great. ' Commonly, the pressures for immediate individuél and community
recovery are so great that commnities rebuild to pre-storm design, .
méking theﬁ nearly as vulnerable to a natural disaster as before. Little

or no hazard mitigation action is taken.

Currently, Ocean City is not prepared to provide the most effective
response following a disaster. The City does have an Emergency Operatione
- Plan, but it deals mainly with emergency evacuation, flood fighting,
and life saving efforts. The plan does not address in any substantative ..
way what the City will need to do after these emergency measures are
completed -~ how the City will cope with recovery from the disaster

and what it can do to reduce its future vulnerability to flood losses.
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Althéugh the disruption caused by a major disaster cannot be eliminated,
it can be reduced if Ocean City prepares itself now to deal with the
aftermath of a disaster. Ocean City can also seize the disaster as
an opportunity to correct some of the previous land use and comstruction
‘decisions that may have contributed to storm losses. Just as important
‘'will be the need to determine if the City 1is left in a more vulnerable
position than it was before the storm aﬁd to take appropriate actiomns

regarding redevelopment.

The specific type and extent of mitigation measures to be taken after
a disaster will depend upon when in the future the storm occurrs, how
devastating the storm is, and how many of the mitigation measures recommended

_earlier in this report have been implemented at that time.

After a disaster strikes, some members of the commﬁnity wvill wish to
rebuild to essentially the pre-disaster conditions as quickly as possible,
others will wish to rebuild in a fashion which they feel is more efficient;
equitable and attractive, and others will press for implementation. of
various hazard mitigation measures that maf not have been feasible piior-
tb‘ the disaster.. Balancing these community desires will be difficu’lt{
and if the City is not prepared beforehand to deal with them, it may

find that the recovery proceeds without much comntrol.

To better equip itself to make the necessary post-disaster decisions,_
Ocean City needs to do some planning before the disaster strikes. Inm
undertaking this planning, it is important to recognize the post-disaster
situation within which the decisions will be made. Some decisions that
the City and State will need to make will be constrained by the disaster
-gssistance policies, procedures, and finauncial aid provided by the federal
government. Still other decisions will be comstrained by the effects

of the storm on the geomorphology of the barrier.
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Pre-disaster planning for post-disaster actions must be done by the
involved State and City officiasls, with appropriate citizen involvement
and technical assistance. The remainer of this chapter identifies end
discusses the types of pr_e-disaster‘ planning that should occur. This
information should serve as guidance to the City and State in the development
of policies and procedures tailored specifically to Ocean City s needs
and which can be incorporated into appropriate City documents such as

the Comprehensive Plan and Emergency Operations Plan.
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ESTABLISHMEEY OF NECESSAKY AUTHORITIES AND PROCEDUKES

Obviously if Ocean City is to be prepared to act effectivély after
a disaster, it must prepare itself beforehand. Most prominent among
 the items for preparation is development of a post-disaster recovery/mit-
igation plan which 1is discussed in the next section. But therev‘are_
other things that should be done to alert the residents and property
» owners of Ocean City of the types of actions that may be taken af'te}r‘v
'a disaster and to establish the proper authority to act after a disaster.

“These are discussed below.

FR‘EVISIOH OF THE COMPREHEWSIVE PLAN OF OCEAR CITY

In Chapter 4, several revisions to the Comprehensive Plan of Ocean City
~were recommended. In addition to those changes and additions, the Compre-
pensive Plan should also indicate that a Post-Disaster Recovery/Mitigation
Plan should be prepared and maintained. This plan should be carefully
coordinated with the Emergency Operations Plans for Ocean City and Worcester
County. The recovery/mitigation plamn should reflect the general land
“use goals and policies contained. in the Comprehensive i’lan of Ocean‘

City.

: AUTEORITY' 70 IMPOSE A TEMPORARY BUILDING MORATORIUM

After a disaster, important opportunities for flood hazard mitigation
are often lost because property owners immediately begin repairing or
rebuilding their damaged structures in the same location and to the
’sam.e level of protection as before the storm. Three factors often combine
to.yield this result: .

(1) The community”s permitting officials are overworked, and they are
not able to give each application the attention it needs to assure compliance
with applicable requirements. Also, property owners may undertake repair
or reconmstruction without seeking a required permit, and the overworked
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officials are unable to identify and halt these unauthorized activities.

-(2) The desire by community officials to reduce the impacts of the disaster
often cause them to suspend enforcement of many regulatory requirements,
even though some of those requirements may be especially appropriate
in a post-disaster situation.

(3) Officials and residents are unaware or uncertain as to just what
changes they should make during repair or recomstruction to make their
structures less vulnerable to the next major storm.

Imposition of & temporary building moratorium can avoid this situation
and provide time to reassess the City”s flood hazard vulnerability and
identify hazard mitigation opportunities. Temporary building moratoriums
have been used successfully in other communities after floods and other -

disasters.

Currently, Ocean City does not have a clear authority to impose a temporary
building moratorium. Although such a8 moratorium could be imposed by
the Mayor and Council after a disaster occurred, it could be challanged,
might be unwelcome, and might not be enacted in time to be completely
effective. To avoid this uncertainty, the Mayor and City Council should
act now to establish the clear legal suthority to impose a temporary
moratorium on all repairs, redevelopment and new development following
a natural disaster. The maximum duration of the moratorium shoul& be
‘jdentified (e.g., six months). The authority should also include provisions
for lifting the moratorium on "minor" repair and rehabilitation before
it is lifted on "major" reconstruction and new development. Suggested
procedures for the temporary moratorium are discussed more fully in

the following section.

APPOIRTHERT OF SPECIAL TEAMS AND TASK FORCES
Recovery from a disaster will require duties that are beyond the normal
scope of City officials and employees. Special needs will have to be

met such as damage assessment, evaluation of hazard vulnerability, evaluation
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of‘effectiveness of current hazard mitigation requirements, and identifi-
éation of additional hazard mitigation opportunities as well as coordination
of the entire recovery effort. These activities can be partially handled
by City officials and staff, but some efforts may require or benefit
from the assistance of citizens with specialized expertise and the use
of outside services. The following special teams and task forces should
be established: '

initial Démage Assessment Team

.DAmage Assessment Teams

Damaée Survey Teams

Disaster Recovery Task Force
| Property Acquisitidn Advisory'Committee
" Permitting Task Force

Property Owner Notification Committee

- The duties of these teams are described below and in the following section.
-Individuals should be assigned to the various groups #nd briefed on
their responsibilities prior to a disaster. Written descriptionms of
their responsibilities should be prepared. In some cases, table-top
or field training exercises should be held periodically as part of prepar-

edness exercises for the Emergecny Operations Plan.

Disaster Recovery Task Force
A Disaster Recovery Task Force should be appointed by the Mayor and

City Council as soon as possibie. This task force will be respomsible
for developing the Post Disaster Recovery/Mitigation Plan and for assisting'
the Mayor, City Council and City Manager in supervising the actual recovery
process following a disaster. The task force should be composed of
key city officials with planning, permitting, and emergency responsibilitiés

plﬁs representatives from the public who have expertise in these fields.
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Property Acquisition Advisory Committee

This committee should be composed of City officials respomsible for’
plaoning and development and several property owners from throughout
the City. The purpose of the committee is to inspect damaged areas
after the disaster ( expecially #long the oceanfront, bayfront and any
areas of total or partial breaching), evaluate the amount of erosion.
that has occurred and the changes in flood and erosion hazards, to make
. recommendations to the City and State regarding relocation of fhe Building
Limit Line, and to make recommendations to the City regarding acquisition
of édditional properties after the disaster. Prior to a major storm,
the committee could also be used to assist City staff and officials in
developing and carrying out the Ocean City Open Space Implementation

Program.

Permitting Task Force

After a disaster, the local Building Inspector, City Engineer and other
officials responsible for issuing building permits and inspecting construc- '
tion will be extremely overburdemed with work. They will need assistance
in order to process permit applications properly and in a minimum of
time. This task force should be headed by the City Engineer and the
Building Inspector and inlcude members of the public with real estate,
development and constrﬁction experience. The task force should participate
in inspecting damaged properties and processing the ﬁecessary paperwork .
The task force should be used primarily to help expeditiously process
permits for minor repairs to damaged buildings. This assistance can
give more time to the City Engineer and Building Inspectior to concentrate

on buildings with major damage.

Property Owner Notification Committee

Because of the large number of non-resident property owners in Ocean

City, it will be especially important following a disaster to rapidly

inform all property owners of the nature of damage that may have been
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suffered by their property and of any special post-disaster conditions
 that may apply, such as a temporary building moratorium, special procedures
for building permits, and the need to remove debris from property or
-to correct unsafe or unsanitary conditions caused by the disaster.
This committee should be composed of 1local officials such as the Town
Clerk and Tax Assessor along with several members of the public. Their
primary purposes will be to gather the infofmation on each propérty
and to notify the owners of the conditions mentioned above. The committee
s‘hould be s&ppointed so that they may establish all procedures prior
to a disaster and proceed with implementation as quickly after the disaster

as possible.

IDERTIFICATION OF OUTSIDE PRODUCTS AND SERVICES

_ Outside services or products that may be needed during the recovery
 stage should be identified, to the extent possible. Examples include:
vS’urveying team for determining beach erosion; bulldozers, dump trucks
and other heavy equipment for removing sand and debris from public and
private property; engineering, hydrological, andv geological services
‘to reassess the flood hazard zones; structural engineering services
'tb assist with evaluation of the adequacy of building code requiremenis
and construction techniques. Even if the particular company or individual
who will ultimately be requestedb to provide these services is not identified
prior to the disaster, it is important to be aware that the services
' may be needed and to have knowledge of where the services may be obtained.
Because these types of services may also be in demand from other communities
and individuals who have also been severely affected by the disaster,
the most prudent course would be to have a written or verbal agreement
with one or more of the providers. of the services that they would be

available to Ocean City if needed.

SOURCES OF mmnmc POR DISASYER RECOVERY AND MITIGATIOR

After a disaster, Ocean City will be faced with extraordinary expenses
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gt a time when normal revenues may be reduced. Disaster aid from-ﬁhe
federal and State governments and from private charitable organizations -
will cover a large part -- but not all -- of the costs of recovery.
Ocean City should decide before a disaster how it will pay for the majority
of these extraordinary expenses. The State of Maryland should also
decide what role it will play in assisting disaster recovery and mitigation.,

Several options that the State and City could pursue are discussed below.

Funds for Restoration of Damaged Public Facilities.
If a major disaster declaration is made by the President, Ocean City'h
and other areas of Worcester County and Maryland that are included in
the disaster declaration will be eligible to receive reimbursement from
the President”s Disaster Relief Fund, administered by FEMA, for all
qualifying damages directly caused by the storm. The remaining 253
of eligible costs, plus the costs of any nece#sary repair or replacement
costs that are not difectly related to the storm, will have to come

from State and/or local sources.

Currently, the State of Maryland does not baﬁe,an established policy
regarding what portion of disaster assistance it will pay to help local
governments. ‘Most commonly, states have been paying half (12.5Z) and
the local government has paid half (12.52) of eligible disaster costs
"not covered by the federal government. In at least one case (Conmmecticut
in 1982), the state government paid the entire amount not paid by the
federal government, leaving local jurisdictions with only administrative
costs and expenses not eligible for reimbursement under Federal policies.
We recommend that the State of Haryland adopt a policy of payieg 12,5%
of the disaster costs determined eligible by the federal government.
This would require Ocean City and other Maryland local jurisdictioms
to pay Fh? remaining 12.5% of eligible costs, plus additional expenseé

-

for administrative costs and ineligible expenses.
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vIn_addition. ve recommend that the State also provide local jurisdictions
with loans to cover the 12.5 percent of disaster recovery costs to be
pgid‘by local government. Local governments will be the most directly
and severely affected by a disaster and their economic position may
be.signifiéantly veakened by damages to public property and income losses
due to private property buainéss losses. The State will be in é better
_position to provide the initial funds for recovery than will local govern—
ments. The State can bond sufficient funds to initially cover the emtire
costs of the State and local share of disaster assistance. Local governments
can then repay the State for their 12.5 percent share of the costs,
plus sufficient interest to cover the interest on State bonds and State

administrative costs of handling the funds.

Not all costs of repairing and reconstructing public facilities will
be eligible for reimbursement by the federal government. Amy costs
that result from deterioration or repair needs that existed before the
storm will not be paid by FEMA., Unless, the State already has a financial
interest in the public facility, we recommend that these additional

costs be borne by the local government.

The federal government will only pay for an additional 15 percent of
the costs to upgrade or improve public facilities if improvements are
needed to provide for hazard mitigation. Currently, a legislative amendment
(Senaté Bill 1525, Section 15) has been proposed that would permit 2.5%
of all disaster relief funds to be used for bazard mitigation. Until
this or similar legislation is approved, Ocean City and the State of
Maryland should be prepared to fund mnecessary hazard mitigation actions.
We recommend that the State and Ocean City share the costs of hazard
mitigation50/50. This 50/50 share should be applied to all post-disaster
ﬁitigation projects where the federal government will provide a portion
of the costs, e.g. FEMA disaster assistance (75%) and SCS non-exigency
projects (80%). The State and Ocean City should be prepared to immediately
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issue bonds to raise the necessary costs. (Note that the need to know
how much to bond for makes it especially important to prepare accurate

damage assessments).

In the event that the Governor requests the President to declare a "major
disaster™, but no declaration or only an "emergency" declaration is
g1ven, we suggest that the costs of disaster recovery be shared equally
by the State and local govermment. If the Governor, as adv1sed by the
Maryland Emergency Management and Civil Defense Agency (EMCDA), determines
that the damage is severe enough to warrant s presidential declaration
of a major disaster, then the State should be prepared to assist w1th
‘the cost of recovery even if the declaration is not forthcoming.  Im
' this instance, the state EMCDA should determine eligible costs following

"a procedure similar to those used by FEMA for major disasters.

Funds for Acquisition of Open Space Land

As discussed in Chapter 4, we recommend that the State of Maryland continue
to acquire properties denied a building permit because of the location
‘of the Building Limit Line, whenever the permit denial would result
in  an uncounstitutional taking of the land. After & major disaster,
it is probable that extensive erosion will have occurred and that the
BLL will be moved inland at some 1locations in Ocean City. The State
should participate with Ocean Ciiy in determining the extent of erosion
and quickly estimating the locations where the BLL will probably need
to be moved. The State should then estimate the cost of acquiring additional
properties as a result of moving the BLL. These costes should be included
in the amount bonded to pay the State’s share of disaster assistance
costs. Properties acquired as a result of movement of the BLL should

be purchased at their post-disaster value.

Ocean City should use its special fund for open space acquisition (see

Chapter 4) to purchase additional open space land and open space easements
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after the disaster. Im some cases, property denied a bui.lding permit
as a result of movement of the BLL will not be acquired by the Statev
because the clear existence of & flood or erosion h‘azard‘on the property
will mean that there is no unconstitutional taking of property. In
these instances, the City should be prepared to either purchase the
- property iem fee or to purchase a public easement to ensure that there

is unrestricted public access to the beach.

Funding Economic Recgvery for Individuals and Businesses. ‘
‘After a major disaster declaration, individuals and businesses will

be eligible for SBA loans. Individuals may also be eligible for grants
up to $5,000 from FEMA and/or for temporary housing and other forms
of federal financisl assistance. Often, this aid is inadequate to help

many homeowners and businesses recover from the disaster.

Ocean City should assist these individuals and busibesses in at least
‘two ways. First, property taxes should be temporarily reduced by an
amount equivalent to the percent of damage suffered to the property.
' Second, a fund should be established to provide low-interest loans to
‘ind.ividuals and businesses to help them recover from the disaster.
The funds for this low-interest loan program could be established either
Beforg or after the disaster, and could come from a special surcharge

on the property tax, building permits or other local taxes and fees.
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POST-DISASTER RECOVERY/MITIGAYION PLAR

A Post-Disaster Recovery/Mitigation Plan shoﬁld' be prepaired before
the disaster to avoid.unnecessary confusion, delay and inappropriate
actions after the disaster. The purpose. of the plan ié to expédite‘~
recovery from the disaster while also identifying‘ways to mitigate future
loss potential. The plan should identify the actions and decisions
that will be needed after the disaster, who is responsible for each
decision or action, and the criteria upon which the decisions will be
made. The plan should identify any special roles that City officials,
employees and citizens may have in the recovery effort, such #s ‘# recoveiy
‘task force Vand damage assessment teams. It should also -identify any
types of services needed that may be beyond the capability‘of the local
government during the disaster and for which outside assistance will
be required. Figure 13 lists the major activities that Ocean City will
need to ﬁndertake following - a disaster. Each of these sctivities is

discussed below.

Some of the activities involved in the recovery plan are the same as
activities already addressed in the Ocean City Emergency Operations
Plan, such as damage assessment. Other recovéry activit;ies such as
bazard mitigation evaluation may require a modific#tion of the way ‘some
emergency operations are normally handled, e.g..non'—emergen'cy debris
removal should not occur until the debris cﬁn be examined for evidence
of the specific' causes of damage. Therefore, the recovery plan should .
be coordinated with and actually be a part of the Ocean City Emergency

Operations Plan.

The discussion that follows should be used by Ocean City as the basis

for development of a detailed post-disaster recovery/mitigation plan.
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While the material included below covers most of the things that the
City should do, it is important that the decisions and activities that
the City will undertake be thoroughly and carefully discussed by City
officials. They should be thoroughly familiar with and in agreement

with the plan.

EMERGERCY OR DISASTER DECLARATION

State of Emergency Declaration.
Immediately after a storm has passed, the Mayor and City Council will
have to decide how severe the damage is and whether they should declare
a state of emergency (or a continued state of emergency if an emergency
wvas declared as the storm approached). They will aisorneed to decide

if they will seek outside assistance.

An emergency should be declared or continued if the results of the initial
damage assessment indicate that the public health or safety is threatened
‘because:
| a) transportation on the major routes into and through Ocean City
is disrupted; ' |
b) public utilities are disrupted;
c) there is significant damage to residential and business property;
and

d) there is concern about looting.
The emergency should remain in effect until the Mayor and City Council
determine that the above conditions have been improved so that there

. is no longer a serious threat to public health and safety.

Temporary Moratorium.

“The declaration of an emergency or disaster in Ocean City should automat-
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ically result in the imposition of a temporary building moratorium.
The length of the building moratorium and the specific conditions under
which it will be administered should not be determined until after damage

assessments have been completed.

DAMAGE ASSESSMEETS

Damage assessment will be the first step in the recovery and redevelopment
_process. Damage assessments may occur more than once during disaster
recovery and serve several purpdses. In each instance it will be necessary
to assess the damages, classify the damages by several categories, and

map the location of the damaged property.

Initial Damage Assessment _

In order to determine if an emergency should be declared, am Initial
Damage Assessment Team should be dispatched to perform an initial damage
assessment of Ocean City (the same applies in Worcester County). This
team will be responsible for conducting the initial damage assessment
as soon as it is safe to move through Ocean City. This initial assessment
is ‘stricbtly a windshield .assessment and should be completed in a matter
of hours. Depending upon the post-disaster comditions, this "windshield"
assessment may be made by automobile or heavy~duty vehicle, boat, helicopter

or some combinations of these means of transportation.

‘The purpose of this assessment is to make a general determination of
the location, types and severity of damages suffered by Ocean City.
The information gathered by this team will be used by the Mayor and
City Council to make decisions regarding the declaration or continuation
of a local emergency, imposition of & temporary building moratorium,
and‘ requesting State and federal disaster aid. The team should include
the City HManager, Building Imspector, Téwn Engineer, Fire Chief and

Police Chief. If possible, representatives from the Maryland EMCDA
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should accompany this initial damage assessment team on their inspection

tour.

Damage Assessment Teams

The second damage assessment will occur as soon as the damage assessment
teams can be assembled and given their assignments. Damage assessmen.I':v
teams may beed to be established for different categories of property.
For example, there may be teams assigned to public property (buildings,
equipment, roads, bridges, sewer, water, er.é.); commercial establishments
(retail stores, restaurants, hotels and motels, etc.); and residential
-property (individual private dwellings, mobile homes, condominiums).
The composition of each team may differ in order to provide the greatest
expertise in making the damage assessments. Teams may be organized"'
according to other categories than those listed above (e.g. type of
construction), and Ocean City officials should determine which grouping
and assignments are most apﬁropriate given the expertise of available

- officials and volunteers.

"Each team should be supplied with forms and maps for recording the damages.
These forms should provide for re}co‘rding information in a format that
is consistent with the infon_nation required by the Federal Emergency
Management Agency for federal disaster assistnace and by the Maryland
EMCDA. They should also provide for assistance - information that will
be important for local decision making. For example it will be important
to classify private property according to whether it was damaged 507
or more of market value. Properties damaged more than 50% of market
value will be required to comply with the Flood Damage Controls . and

other sections of the Ocean City code relating to nonconforming uses.

In addition to recording damages to property, the damage assessment

teams should also determine the cause of damageé.' The structure should
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be exzamined &s well as the surrounding area, including debris that may
be left on the property. Damages should be classified according to
whether it was caused by wind, direct impact of waves, overwash (either
from the ocean to bay or bay to ocean), high water levels, wind blown
debris, vater tossed debris, or a combination of two or more of the
above categories. This information will be essential for determining
the effectiveness of the existing hazard mitigation measures in Ocean

City and for identifying possible new hazard mitigation measures.

State, and possibly federal representatives, may assist in this damage
assessment effort. This more detailed damage assessment should be completed
within two to five days of the disaster.- The results of this second
'damage survey should be submitted to State and federal agencies as part

of the process of applying for federal disaster assistance.

Daﬁage Survey Reports.

If a presidential disaster declaration is made, the damage assessment
. teams will also be involved in still another round of damage sseecsments.
FEMA will assign teams of federal and State employees to prepare Damage
Survey Reports. These reports will verify the damage assessments submitted
to the State and federal government by the Ocean City damage assessment
team and will determine the extent to which the properties are eligible
. for federal assistance. These Damage Survey Reports will be prepared
over a period of weeks or months. It is important for the Ocean City
damége assessment teams to accompany the federal/State team on their
inspections so that they can clarify information concerning their earlier
damage assessments and provide information about the cause of damages

that may no longer be evident because of debris removal or other reasons.
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. RECONSTRUCTIOE PERMITTING

Deploy Recovery Task Force.

As ‘soon as the Mayor and City Council determine that an emergency or
disaster exists, the Recovery Task Force should begin functioming to
assist in the overall supervision of the disaster recovery and mitigation
efforts. One of the major responsibilities of this task force during
'the'post-disaster period will be to try and avoid coanflicts betﬁeen
recovery actions and hazard mitigation needs. Although this will not
'alvays be possible, .the task force should provide a mitigation as well’
as. recovery oversight perspective and call attention to recovery actions

that may preclude hazard mitigation actions.

‘Begin Repairs to Critical Utilities and Facilities.

As soon as possible the City and public utilities should begin temporary
énd permanent repairs to all critical facilities. Repairs and reconstruction
. should be made in accordance with the Comprehensive Plan of Development
"~ and elevation and floodproofing requirements to reduce flood damages.
A1l critical facilities that suffered substantial damage, such as publ'ic
utilities, police, fire, medical, and municipal records should either
be elevated or floodproofed to avoid damaggsv during a 500-year storm

rather than a 100-year storm.

Clarify Temporary Building Moratorium and Establish Recovery Milestones.

~ Another function of the Recovery Task Force should be 'to advise the
Mayor, City Council and City Manager in establishing the overall program
for disaster recovery and mitigation. As soon as the damage assessments
‘are completed, the conditions of the temporary building moratorium should
‘bé established and a schedule should be formulated for the entire recovery/
mitigation effort. Figure 13 provides a pgeperal description of the

schedule of activities that should be established.

‘Notify Property Owners of Damage and Repair Requirements.

Damage information should also be supplied to all property owners along
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vith information regarding permit and other fequirements for making
temporary or permanent repairs or for rebuilding structures that were
. destroyed. The property owners should also be notified of the building
moratorium if it has been imposed by the Mayor and City Council. Notifi-
cation of property owners will be especially important in Ocean City '

' since many owners do not occupy the property or live on the island.

Lift Moratorium on Minor Repairs.

Minor repairs can either bé exempted from the temporary building moratorium
or the moratorium on these repairs should be lifted within a few days.
In general, any repairs that would not ordinarly require a building
permit should be exempted from the wmoratorium. Other minor repairs
‘that are needed to make the building safe for occupancy or use should
be permitted as soon as procedures have been established for inspecting

the buildings and issuing the permits.

Evaluate Hazards and the Effectiveness of Mitigation Policies.

Based on information from the damage assessment, damage survey reports
and additional investigations, City officials should evaluate the hazard
.sitgatioﬂ that exists following the disaster. 'Flooding, and particularly
erosion, may have substantially changed hazard areas from what they
were before the disaster. A survey of the oceanfront should be performed,
tb determine the distance between MHW and the Building Limit Line.
Areas of overwash should be carefully examined for erosion and increase
in breaching potential. Bayside areas should be examined for erosion

and damage to bulkheads and canals.

If the initisl survey indicates that erosion of the beach and other
portions of the barrier has changed the topography significantly, then
a2 new flood hazard area study should be commissioned immediately. This

new identification of flood hazard areas will be critical to decisions
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on issuing permits for recomstruction of buildings with damage greater
than 50 percent of market value, for permitting new development and

_ for relocating the Building Limit Line.

There should also be a careful inspection of all buildings that sustained
significant damage as well as many of those that sustained 1little or
nb damage. These inspections.should help to identify if the building
codes and other building regulations ‘presently in force are adequate
" or should be changed. Specific items that should be examined include:
“how foundations held up to erosion and scour; how much damage was suffered
- from high winds; the adequacy of connections within buildings; performance
of floodproofing; how well different materials withstood the effects
of the storm; the influence of building design and placement on lots

" on overwash and erosion between buildings.

Lift Moratorium for Major Repairs to Conforming Structures.

Major repairs to structures that were conforming prior to the disaster
and will not be made nonconforming by changes to the BLL, building code
or other regulations can be lifted as soon as the procedures for inspection
and permitting are in place and the permitting of minor repairs is proceeding

smoothly.

Revise Codes and Policies.

Based on these evaluationé, both the State and City should ﬁodify policies,
regulations, codes, and other regulatory measures as needed to improve
their effectiveness in reducing storm damages. The Disaster Récoiery
Task Force should play a major role in reviewing potential changes and

recommendations for improvements in existing measures.

Initiate Negotiations for Relocations and Acquisitions.
As a result of erosion, changes in the flood hazard, movement of the

BLL, and changes in other measures to reduce the potential for future
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flood losses, it may be advisable to acquire some properties. The Property
Acquisition Advisory Committee should evaluate all properties that may
pose a hazard for redevelopment and make recommendations as to whether

they should be acquired by the City.

Lift Moratorium on Major Repairg for Nonfgrnging Properties.

- After the major decisions on mitigation measures have been made, such
as relocation of the BLL, changes in the building code, and proposed
acquisition of properties have been made, decisions can be made on whether
to permit repair or recomstruction of those properties with major damage

that are now (or were before the disaster) ponconforming.

Lift Moratorium on New Development.

After procedures for all other aspects of the recovery have been established,

the moratorium on new development may be lifted.

BEACH AND DURE RESTORATIOR

Immediately following a coastal stbrm, emergency debris removal (i.e.,
the sand which was moved from the beach across the barrier) will be
necessary to restore.‘ ‘mobility within the c¢ity. Removal and
redistribution of sand will bégin to occur on individual properties as
owners begin to restore "things to the way they used to be." Unless
‘some control of this‘emergency and recovery effort is planned, there may
be some costly, um{ecessary and environmentally ‘harmful actions. A
Post-Disaster Recovery/Mitigation Plan needs to identify what is
emergency versus recovery debris removal, what actions will have short-
versus long-term results and which areas should receive more sand than
others. 1If the plan is geared for the response to a major event (i.e.,
100-year storm), most impacts will be addressed. A storm of a highét
frequency (e.g., lO-year) and less impact (e.g., minor overwash) would

not require as much use of the plan. Removal of sand from the Coastal
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Highway will be a major issue following a 100-year storm, but not even a

-¢onsideration after a minor nor'easter.

The following is a list of general criteria, 'procedures and actions to

~take following a major storm. They are listed in order of importance.

The emphasis is placed on proper use of overwash sand, assessment of f
natural changes and attention to performance of shoreline protection
structures (i.e., groins). The primary objective is: use the impact of
a disaster to achieve longer term beach and dune protection while
abandoning efforts that only provide interim beach protection. Any .
reference to ''groins'", below, infers the newer groins built to proper

engineering standards (post 1982).

¢

Emergency Response (within the first two weeks) After The Storm.

Priority attention must be given to the placement of sand in areas that
are critically vulnerable to post-storm changes (e.g., breaches where
new inlets may form). Overwash during subsequent high tides must be-

controlled.

1. Make aerial reconnaissance to collect immediate photo
documentation and to identify critical areas.

2. Fill any breaches -or overwash channels that cross the island
beginning in the center of the island and working in opposite
directions --eastward toward the ocean and westward toward the
bays. Use the nearest available sand, which may include some
other debris (e.g., matresses, concrete blocks, wood siding
etc.)

3. Fill any remaining gaps or particularly low areas along the

dune front with the nearest sand and other debris.

After the physical integrity of the barrier has been restored, remove
sand from public roads only to provide for the necessary access and

mobility that will allow for other emergency and recovery actions.
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1. Clear sand and other debris from the Coastal Highway and
stock— pile along the shoulders.

2. Clear sand and other debris from streets perpendicular to and
east of the Coastal Highway and move it toward the ocean. Sand
maybe placed on the beach at the street ends, but should be
cleaned of any other debris.

3. Clear sand and other debris from any cross—streets east of the
Coastal Highway and stockpile along shoulderé.

4. Clear sand and other debris from streets perpendicular and

west of the Coastal Highway and stockpile along shoulders.

After mobility along public roads has been improved, redistribute clean
sand (i.e., all other debris removed) from shoulders of roads to the

.
beach so that erosion and flood control is improved.

1. Move clean sand from the street ends along the upper portions
of the beach. No bulldozing of sand from lower portions of
the beach should occur.

2. Move enough stockpiled sand from cross-street shoulders to the
nearest street end so that it may also be used along the uppef
beach. Remove other debris before placing sand on beach.

3. Hold other stockpiled sand in placé or stockpile in more
appropriate location on the block. This sand may not be used

for a month or more.

This emergency response insures adequate short-term protection ¢to
beachfront property while providing more time for implementation of

longer term recovery actions.

Recovery Actions (two to six weeks after the storm).

An inventory of the natural changes to beach and dune areas and damages
to shoreline protection structures will provide a basis for prioritizing
action as well as allowing post-storm recovery of the beach to occur

naturally.
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Visually observe, from ground level, beach elevations within

the groin cells and beach elevations in areas without groinms.
Use the graduated staffs for observatioms and\aocument changés
respectively.

Observe and record any differences in beach position on either
side of the existing groins.

Observe and record changes that occurred to dunes noting any
obvious damage that may have resulted from nearby groins,
seawalls or other structures.

Inspect and document the condition of puble shoreline

protection structures (i.e., groins, bulkheads and seawalls).
This will be done as part of a Damage Survey Report;these
structures may be eligible for disaster relief.

Inventory the bay shoreline for natural changes as a result of
overwash and possible erosion which might indicate barrier
narrowing. After the post-storm status of the beach and dune
protection has been documented, assess the changes that have

occurred and prioritize the areas to receive actiom.

Restore beach areas located between groins (cells) so they meet
the capacity fill‘requirements,,and correct any downdrift
erosion problems with sand fill.

Restore beach areas without groins so that a consistent beach
height and width along the shoreline is established.
Reestablish any dunes existing prior to the storm if the beach
is wide enough to support them.

Establish dunes in areas where the beach has been widened
enough to support them.

Repair any shoreline protection structures that were damaged
and determined not to be the cause of any adverse impact to
adjacent beach or dune areas. The following priorities should

be established given possible economic limitations:
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a. Groins built to engineering standards;
b. Bulkheads or seawalls between North Division and
27th Streets; and, ‘
¢. Publicly owned bulkheds or seawalls north of 27th Street.

6. Remove, not repair, any damaged shoreline protection structures
determined to be the cause of adverse impact to adjacent beach
or dune areas. Consider replacement of seawalls and bulkheads
that are used as foundations and incorporate flow-through
design features.

. After an assessment of damages and opriority of actions has . been

-established, select a low-cost solution which will address the requiréd

action and may also mitigate any future damages. The following list is

neither in order of importance nor necessarily complete.

1. Utilize overwash sands from cross-streets;

2. Utilize sand from groin cells that are filled over capacity;

3. Locate and utilize other sand sources;

4. Construct sand fences and initiate dune vegetation;

5. Redesign, while repairing, damaged groins to changed beach
configuration;

6. Relocate position for future groins, but do not install any
less than two per area so that the cell can be filled to
capacity; and,

7. Abandon plans for future groins if present groins are found
to be ineffective.

long-Term Planning (beyond six weeks after the storm): Documentation

of the sum changes that occurred on the coastal barrier as a result of
the storm event, emergency response and recovery action will provide a
basis for wupdating hazard wvulnerability, storm and beach protection
plans and hazard mitigation opportunities.
1. Conduct a vertical aerial photo survey which meets the
standards applied in 1980 by Greenhorne and 0'Mara, Inc.

2. Conduct a post-disaster planning study similar to this.
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3. Incorporate additional recommendations for scientific

research listed in Appendix D.
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1981 Photogrammetric Survey of theBeach Control District
' and
Approximate Location of the Oceanfront Flood Insurance Zones (1983 FIRM)
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"‘APPENDIX B

Federal Role in Emergency Response
_ . and .
Procedures for Obtaining Federal Disaster Assistance



TEE PEDKRAL ROLE Il EMZRGENCY BESPONSE AED PROCEDURES FOR
OBTAINING PEDERAL DISASTER ASSISTANCE]

Federel disaster asszistance programs are designed to supplement local, state,
end private resources when these are insufficient to repair damages and to
alleviate hardship in the wake of a major disaster. The key federal legislation
dealing with disasters is the Disaster Relief Act of 1974 (P.L. 93-288), which
avthorizes a wide ramge of financial and direct assistance to state and local
governments and private individuals. While other legislation has created
. a poumber of disaster assistance programs within a variety of federal agencies,
the Disaster Relief Act and the regulations adopted to administer it set the
guidelines and procedures by which federal aid is issued and vests the Federal
Emergency Management Agency with primary responsibility for coordinating and
providing disaster relief. FEMA follows standard set of procedures governing
federal responsibilities, damage assessments, applications for assistance,
the granting of assistance, and post—-disaster hazard mitigation planning.

1
i

?HB PRESIDERTIAL DECLARATION

FEMA“s disaster response procedures are set into motion by a Presidential
declaration of "emergency" or "major disaster," as authorized by P.L. 93-288.
An “emergency" is any natural disaster which calls for emergency federal assistance
to supplement stateand local efforts to avert the threat of ‘a disaster or
to protect lives, public health, and property. A "major disaster” is one
that causes damages of a sufficient severity and magnitude to warrant major
federal assistance above and beyond emergency services.

FEMA keeps close track of potential disasters, such as the development and
path of a hurricane; it maintains close contact with the Governor’s. office
and the Maryland Emergency Management and Civil Defense Agency, as well as
other federal agencies responsible for disaster assistance, as the threat
increases and disaster strikes. After an initial recomnaissance, local officials
in a disaster-striken community should immediately report the nature and extent
of damages to the Maryland Emergency Management and Civil Defense Agency (EMCDA).
EMCDA then advises the Governor on the seriousness of the situation; the Governor
may declare a state of emergency, put the state”s disaster assistance plan
into operation, and direct state resources to where they are needed. If it
becomes apparent that the situation is of a severity or magnitude that exceeds
state and local capabilities, the Governor can ask the President, via FEMA,
to declare an "emergency" or "major disaster." Only the Govermor (or Acting
Govermor) can make this request.

This section is adapted, with only minor changes, from Before the Storm:
Managing Development to Reduce Hurricane Damages. William D, McElyea, et. al.,
Ocean and Coastal Policy Program, Center for Urban and Regional Studies, University:
of North Carolina at Chapel Hill, Sept. 1982.



PRELIMINARY DAMACE ASSESSHERT

If the Governor asks for a Presidemntisl declaration, state disaster officials
will:

1. survey the affected areas, jointly with local officials and (if possible)
FEMA s regional disaster specialists, to determine the extent of damages;

2. estimate the types and extent of federal assistance needed;

3. consult with FEMA“s Regional Director regarding eligibility requirements;
and

4, advise FEMA’s Regional Director of the state’s intent to request a

Presidential declaration.

The Governor”s request for a Presidential declaration will include a certification
of reasomasble state and local ezpenditures for disaster relief and an estimate
of the federal assistance required for the state and each affected county.
The Govermor”s request, addressed to the President, is submitted to FEMA s
Regional Director, who evaluates the estimates of damage and assistance needs
and makes a recommendation to the Director of FEMA. The Director then recommends
2 course of action to the President, who issues the declaration and sets in
motion the machinery for issuing federal disaster assxstance to eligible public
agencies, individuals, and businesses.

FEMA™S POST-DISASTER PROCEDURES

Once the President declares an "“emergency" or "major disaster," the Governor
and FEMA s Regiomal Director sign s Federal-State Disaster Assistance Agreement
vhich specifies where and how federal disaster relief will become available.
FEMA“s Associste Director for Disaster Response and Recovery designates those
counties and municipalities that are eligible for federal disaster assistance
and appoints another federal official (usually FEMA“s Regional Director) as
the Federal Coordinating Officer (FCO). The FCO performs a number of functioms:

1. determining the types of assistance most urgently needed;

2. coordinating all federal disaster relief efforts;

3. coordinating federal activities with those of state and local sgencies
and private disaster relief orgamizations (such as the Red Cross and
the Salvation Army);

b, informing people in the community about the types of assistance available;

5. setting up and operating disaster field offices; and

6. taking other actioms, consistent with his authority, to help local
citizens and public agencies promptly obtain assistance for which

they are eligible.

The FCO is usually supported by one or more deputies who are delegated to
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_ perform some of these functions.

FEMA sets up a temporary Disaster Field Office in the stricken area as a base
for federal disaster relief operations. The Disaster Field Office is usually
located in conjunction with a similar state office operated by the State Coord-
inating Officer (from the Maryland Emergency Management and Civil Defense
Agency), who is the primary liszison between the FCO and state and local officials.
The location and telephone number of the Disaster Field Office is publicized
videly to allow applicants to visit or call when problems arise. The Disaster
Field Office is staffed by representatives of FEMA and all other federal agencies
with disaster assistance responsibilities in the area. These field representatives
are responsible for providing prompt assistance to disaster victims and advising
local and state agencies on eligibility requirements, surveying and reporting
damages, and applying for federal assistance. In addition to these agency
representatives, the FEMA Regional Director may dispatch Emergency Support
Teams to provide specialized counseling, to help operate the Disaster Field
Office, and to temporarily supplement local and state emergency response and
damage assessment efforts.

The types of federal disaster assistance fall into two general categories:
individual assistance (for individuals, families, and businesses) and public
assistance (for local and state agencies). FEMA disseminates information
about available aid programs via local radio, television, newspapers, and
pamphlets. FEMA will establish & Disaster Assistance Center in the area to
help individual disaster victims more easily get information and guidance
from the various federal agencies. FEMA may dispach mobile teams to help
persons in the area who lack easy access to the Disastér Assistance Center.
At the center, disaster victims apply for assistance from the various federal
programs: availble. In addition to operating the Disaster Assistance Center
(mainly for providing individual assistance), FEMA and EMCDA personnel hold
an applicant priefing for local and state officials to inform them of the
public assistance available and the procedures and eligibility requirements
involved. Items covered at the briefing include:

1. filing a Notice of Interest in rece1v1ng different types of federal
disaster assistance;

2. preparing Damage Survey Reports (DSRs) to document damages and present
repair costs;

3. filing a Project Application; and

4, addressing special considerations, such as environmental assessments
and opportunities for hazard mitigation.

The Notice of Interest (see Figure B.l) is basically a checklist om which
local and state officials identify the types of damage sustained by public
fecilities. It provides the basis by which FEMA schedules damage surveys.

Damage Survey Reports (see Figure B.2) document the extent of damages to different
facilities, identify needed and eligible repairs, and assess in detail the
costs of repairing or rebuilding them. The DSRs are prepared by & Damage
Assessment Team consisting of federal state, and local personnel, and are
submitted to FEMA and the Maryland EMCDA. The DSR is the basis for FEMA's



approval of applications for public sssistance. The Damage Assessment Tesm
depends om local officials” damage assessments 0 measure the severity and
magnitude of damsge; it is therefore very important for the loczl govermment
to maintain accurate property records and conduct its own damsge survey before
the Damsge Assessment Team errives (BRogers, Golden, and ﬂalpern,_l981 P 4~
23). Photographs, maps, and drawings are oftemn included in the DSR to provxde
more complete descriptions and documentation.

FEMAfclassifies damages that are eligible for public assistance into seven’
categories of "permament” work and two categories of "emergency” work (see
Table B.1). A separate DSR is prepared for each category of work and for
each damage site; separate DSRs sre required for different categories of work
at the same site.

A DSR does mot comstitute approval of repair work or a commitment of federal
funds. It simply provides the most accurate informatiom available on the
extent of damages and estimated repaxr costs, which FEMA uses to approve or
deny specific lime items requested im the Project Applicatiom.

The Project Application (see Figure B.3) is the formal request for aid that
a local government or state agency submits to FEMA“s Regiomal Director through
the Maryland EMCDA (or the Governor s Authorized Representative). The Project
Application summsrizes sand combines the Damage Survey Reports for various
repair projects for public facilities damaged in the community. The Project
Application also provides the formal record of FEMA’s and Marylamd EMCDAs
review and approval of the different projects for which federal funds are
committed. The Project Application is signed by the applicant”s authorized
representative and is accompanied by a form designating this representative
(see Figure B.4). The Project Application is also accompanied by the complete
Damage Survey Report for each project listed. The application must be submitted
to FEMA“s Regiomal Director within 90 days of the Presidential declaration
of a "major disaster”” the deadline is 30 days for an "emergency" declaration.
Local officials should keep in mind that, under current FEMA policy, the federal

government will omly fund up to 75 percent of the eligible cost of repairs
to public facilties.

Once a Project Application is approved and FEMA makes different forms of public
assistance available to the local government or state agency, FEMA maintains
standards for project administration. These include project completion deadlines,
progress reports; and cost overruns. In a community where an "emergency has
been declared, federal assistance typically ends one month after the imitial
Presidential declaration. Where a "major disaster™ has been declared, federal
assistance for “emergency” work typically ends six months after the declaration
and federal assistance for "permanent” work ends after 18 months. Recipients
of federal disaster aid can receive time extensions for a number of extenuating
circumstances. Recipients must submit progress reports if there are any delays
that would make & project rum past the deadline or if the recipient faces
cost overruns. FEMA or other federal and state agencies may conduct periodic.
inspections of selected projects to make sure that work is progressing in

2 timely fashion and according to the approprlate standards, policies, and
procedures. '



TABLE B.l: Categories of Public Assistance Aveilable from FEHA

" "Emergency” Work - "p nt” W

Debris Removal Road or Street Systems

Emergency Protection Water Control Facilities
(incl. Communications and Public Buildings and
public transportation) Related Equipment

Public Dtilities

Facilities under Comstruction
Private Nomprofit Facilities
"Other"

As work on a project ends, the recipient notifies the Governor”s Authorized
Representative, who arranges for federal or state personnel to make a final
inspection of the work in each category of funding (i.e. "emergency” or "perma- .
nent”). The Final Inspection Report (see Figure B.5) documents the completion
of work and is essential to the recipient”s being reimbursed for the cost
of repairs. A project that does not exceed $10,000 usually does not require
a final inspection.

Once the Final Inspection Report is completed and approved, the recipient
files a Request for Reimbursement (see Figure B.6), attaching a listing of
completed line items and their costs. This same form can be used to request
advance payments as well as reimbursements. It is the final formsl claim
for the reimbursement of costs for all repair and reconstruction projects
eligible and approved under FEMA“s disaster assistance program.

Throughout the damage assessment/grant application/project administration/reim-
bursement process, it is essential for the local government to maintain detailed
records. Records pertaining to damage assessment and repair costs should
be well organized and contain accurate documentation. Damage Survey Reports
should be accompanied by photographs, sketches, and-property information (value,
ownership, etc.); unsalvageable damaged equipment should even be retained
for inspection by survey teams (FEMA, 1981, Documenting Dissster Damage, p. 5).
Other records should be maintained to document repair costs that are contracted
-out or borme by the local government itself; this would include timesheets,
equipment use schedules, and invoices should local staff and financial resources
be expended for amy project. These local expenditures may apply to the 25
percent match required of local and state goverpments under FEMA“s public
assistance program. (See FEMA"s Document Digaster Damage, Report No. DR&R-7,
for an excellent, brief discussion of record-keeping requirements and project
application procedures).

In addition to funding local repair and reconstruction projects, the federal
government may deploy its own personnel and equipment to perform emergency
work if local and state personnel and equipment are inadequate to do so.
To obtain this "direct” federal assistance, the local government or state



agency must submit & request to FEMA“s RegiomalDirector, via the Governmor”s
Authorized Representative, within ten days after the Presidential declaration.
The request takes the form of a resolution by the local governing body (or
body governing a state agency) accompanied by a statement of why the work
cannot be conducted with local or state resources. Local government budget
constraints are not considered a sufficient cause for receiving direct federal
assistance (FEMA, 1981, Handbook for Applicants, p. 5-1). FEMA“s Regiomal
Director will either approve or deny the request or, if the requested work
falls under the mission of another federal agency,refer the request to that
agency.

At the same time that local governments and state agencies are applying for
federal disaster assistance, FEMA"s Interagency Regional Hazard Mitigatiom
Team conducts its analysis of damages im the community, identifies opportunities

for hazsrd mitigation, and issues its report recommending certain actioms
for federal, state, and local agencies. Also, under the requirements of Section
406 of the Federal Disaster Relief Act, the state must evaluate all hazards
in the state and areas affected by the current disaster, and prepare a Section

406 Bazard HMitigation Plan, including specific recommendations for hazard
mitigstion measures.

If there is no Presidential declaration, certain types of federal disaster
assistance are still made available to the community. The procedures for
recelving such aid vary, as these programs are administered by separate federal
agencies. FEMA plays less of a coordinating function when there is no Presidential
declaratioon.

Figure B.7 illustrates the timetable under which FEMA s disaster assistance
procedures operate. It includes deadlines for damage surveys, project applica-
tioms, and project completiom.



Figure B.1: FEMA Botice of Interest Form
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OMD No. 823.R00M

FEDERAL EMERGENCY MANAGEMENT AGENCY
. DISASTER NESPONSE AND RECOVERY

- NOTICE OF INTEREST
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FEMA DECLARATION NUMBER
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Ol Other®
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--m-u--—-ormfcﬂbr-_mofmwmmmn—r.
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Eflww

1] :
SUSINESS ADORESS sz cooe
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3
AUTHOAIZED REFPRESENTATIVE PUBINESS TELEPHONE (Ame Colde/Number)
ol

CEMA FORM SO-40 {390)

Source: FEMA, 1981, Handbook for Applicants, p. E-l.




Figure B.2: FEMA Damage Zurvey Report Form

Form Approved
OME No. 36670027

FEDERAL EMERGENCY MANAGEMENT AGENCY
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FEMA
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1
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" 100001
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9. DESCRIPTION OF OAMAGE
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[ [ (7} ) -
B —
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13, RECOMMENDATION BY FEDERAL INBPECTOR [Signetura, Agency, datel ELIGIBLE ATTACHMENTS
DvesDwo
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— O ves T no
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8. FEDERAL REVIEW [Signature, Agency, datel

S|

‘:IINA REVIEW {talvaks enc cete!

FEMA Forw BD-22, JAN B Formeriy HUD Form 404}

COPY 1- FRMA REGION

Source: FEMA, 1981, Handbook for Applicants, p. F-1,



TABLE B.l: Cotegories of Public Aseistance Available from FRMA

“Emergency” Work "Permanent” Work

Debris Removal Road or Street Systems

Emergency Protection Water Control Facilities
(incl. Communications and Public Buildings and
public transportation) ' Related Equipment

Public Utilities B
Facilities under Comstruction
Private Nonprofit Fac111tles
"Other"

As work on a project ends, the recipient notifies the Governor”s Authorized
Representative, who arranges for federal or state personnel to make a final
inspection of the workin each category of funding (i.e. "emergency” or "perma-
pent"). The Final Inspection Report (see Figure B.5) documents the completion
of work and is essential to the recipient”sbeing reimbursed for the cost of
repairs. A project that does not exceed $10,000 usually does not require
a final inspection.

Once the Final Inspection Report is completed and approved, the recipient
files a Request for Reimbursement (see Figure B.6), attaching a listing of
completed liner items and their costs. This same form can be.used to request
advance payments as well as reimbursements., It is the final formal claim
for the reimbursement of costs for all repair and recomstruction projects
eligible and approved under FEMA“s disaster assistance program.

Throughout the damage assessment/grant application/project administration/reim-
bursement process, it is essential for the local government to maintain detailed
records. Records pertaining to damage assessment and repair costs should
be well organized ‘and contain accurate documentation. Damage Survey Reports
should be accompanied by photographs, sketches, and property information (value,
ownership, etc.); unsalvageable damaged equipment should even be retained
for inspection by survey teams (FEMA, 1981, Documenting Disaster Damage, p. 5).
Other records should be maintained to document repair costs that are contracted
out or borme by the local government itself; this would include timesheets,
equipmentuse schedules, and invoices should local staff andinancial resources
be expended for any project. These local expenditures may apply to the 25
percent match required of local and state governments under FEMA s public
assistance program. (See FEMA“s Document DisasterDamage, Report No. DR&R-7,
for an excellent, brief discussion of record-keeping requ1rements and project
application procedures).

In addition to funding local repair and reconstruction projects, the federal
government may deploy its own personnel and equipment to perform emergency
work 1f local and state personnel and equipment are inadequate to do so.
To obtain this ™direct™ federal assistance, the local government or state



approval of applications for public assistance. The Damage Assessment Tesm
depends on local officials” damage assessments to measure the severity and
magnitude of damage; it is therefore very important for the locial government
to maintain accurate property records and conduct its own damage survey before
theDamage Assessment Team arrives (Rogers, Golden, and Halpern, 1981; p. &~
23). Photographs, maps, and drawings are often included in the DSR to provxde
more complete descriptions and documentation.

FEMA classifies damages that are eligible for public assistance into seven
categories of "permanent” work and two categories of "emergency” work (see
Table B.1). A separate DSR is prepared for each category of work amd for

each damage site; separate DSRs are required for different categories of work
at the same site.

A DSR does not constitute approval of repair work or a commitment of federal
.funds. It simply provides the most accurate information available on the
extent of damages and estimated repair costs, which FEMA uses to approve or
deny specific line items requested in the Project Application.

The Project Application (see Figure B.3) is the formal request for aid that
a local government or state agency submits to FEMA“s Regional Director through
the Maryland EMCDA (or the Governor s Authorized Representative). The Project
Application summarizes and combines the Damage Survey Reports for various
repair projects for public facilities damaged in the community. The Project
Application also provides the formal record of FEMA's and Maryland EMCDAs
review and approval of the different projects for which federal funds are
comnitted. The Project Application is signed by the applicant”s authorized
representative and is accompanied by a form designating this representative
(see Figure B.4). The Project Application is also accompanied by the complete
Damage Survey Report for each project listed. The application must be submitted
to FEMA“s Regional Director within 90 days of the Presidential declaration
of a "major disaster™” the deadline is 30 days for an "emergency" declaration.
Local officials should keep in mind that, under current FEMA policy, the federal

government will onlyfund up to 75 percent of the eligible cost of repairs
to public facilties.

Once a Project Application is approved and FEMA makes different forms of public
assistance available to thelocal government or state agency, FEMA maintains
standards for project administration. These include project completion deadlines,
progress reports, and cost overruns. In a community where an "emergency has
been declared, federal assistance typically ends one month after the imitial
Presidential declaration. Where a "major disaster"” has been declared, federszsl
assistance for "emergency" work typically ends six months after the declaration
and federal assistance for "permanent” work ends after 18 months. Recipients
of federal disaster aid can receive time extensions for a number of extenuvating
circumstances. Recipients must submit progress reports if there are any delays
that would make a project rum past the deadline or if the recipient faces
cost overruns. FEMA or other federal and state agencies may conduct periodic
inspections ofselected projects to make sure that work is progressing in a

timely fashion and according to the approprlate standards, policies, and pro-
- cedures.
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Figure B.3: FEMA Project Application Porm (continued)
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Figure B.4: FENHA Applicamt’c Agent Designation Form
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Source: FEMA, 1981, Handbook for Applicants, p. H-l.
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Figure B.5: FENA Fiosl inapection Report Form
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Figure B.6: FEHA Request for Reimbursement Form
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agency must submit a request to FEMA’s RegionalDirector, via the Governor”s
Authorized Representative, within ten days after the Presidential declaration.
The request takes the form of a resolution by the local governing body (or
body governing a state agency) accompanied by a statement of why the work
cannot be conducted with local or state resources. Local government budget
constraints are wmot considered a sufficient cause for receiving direct federal-

assistance (FEMA, 1981, Handbook for Applicants, p. 5-1). FEMA"s Regional
Director will either approve or deny the request or, if the requested work
falls under the missior of another federal agency,refer the request to that
agency.

At the same time that local govermments and state agencies are applying for
federal disaster assistance, FEMA“s Interagency Regional Hazard Mitigation
Team conducts its analysis of damages in the community, identifies opportunities
for hazard mitigation, and issues its report recommending certain actions
for federal, state, and local agencies.  Also, under the requirements of Section
406 of the Federal Disaster Relief Act, the state must evaluate all hazards
in the state and areas affected by the current disaster, and prepare a Section
406 Hazard Mitigation Plan, including specific recommendations for hazard
mitigation measures. . : :

If there is no Presidential deciaratlon; certain types of federal disaster
assistance are still made available to the commurity. The procedures for
rece1v1ng such aid vary, as these programs are administered by separate federal
agencies. FEMA plays less of a coordinating. function when there is no Presidential
declaratioon.

Figure B.7 illustrates the timetable under which FEMA“s disaster assistance
procedures operate. It includes deadlines for damage surveys, project applica-
tions, and project completion. '
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APPENDIX C

Glossary



~ BLL
BOCA
‘CoBRA
COE
CZMA
DNR
EPA
FEMA
FIRM
FIS
MGS

MLW
MSL
NFLP
NGVD
NOAA
NOS
WRA

GLOSSARY

Building Limit Line

Building Officials Code Administration

Coastal Barrier Resources Act

U.S. Army Corps of Engineers

Coastal Zone Management Act

Department of Natural Resources (State of Maryland)
U.S. Environmental Protection Agency

Federal Emergency Management Agency

Flood Insurance Rate Map

Flood Insurance Study

Maryland Geological Survéy

mean>high‘water

mean low water

Mean Sea Level

National Flood Insurance Program

National Geodetic Vertical Datum

National Oceanic and Atmospheric Administration
National Ocean Survey

Water Resources Administration (State of Maryland)



APPENDIX D

Additional Recommendations
and
Research Needs



WORCESTER COUNTY RECOMMENDATIONS

1. The County Commissioners should adopt & uniform building code to ensure
that new construction and reconstruction is performed in accordance with currently
accepted practices, including accepted practices for constructionm in flood
prone areas and areas subject to high vinds‘(hurricanes). It is recommended
that the County adopt either the Standard Building Code (as used in Ocean
City) and in most areas south of Maryland, or the BOCA code which is used

in most eastern U.S. locations from Virginia and Maryland morth.

2. The County Commissiomers should adopt & stormwater management ordinance

es required by the State of Maryland.

3. The current zoning map should be reviewed for conformance with the Worcester
County Comprehensive Plan, especially with regard to zonming of land fronting
on the various bays. The Comprehensive Plan (1976) recommends that almost
all of the bayfront property be zomed for "Conservation", with very limited
development.. The existing zoning map has a much greater portion of the bayfront
property zoned for various residential and commercial uses than is recommended
in the Comprehensive Plan. To the extent possible (areas that are not already
developed), zoning of bayfront areas should be "Conservation" as recommended

in the Comprehensive Plan.

4. The County Commissioners should emact a setback from tidal (and freshwater)
wetlands, Construction and other activities should be permitted within an
established setback zone only if there will be no adverse impact on the wetlands
and if the use 1is necessary for access to the waterfront. Such a provision
should reduce the practice of development directly on the bayfront and construction

of bulkheads that alter the matural land/water interface.

5. Worcester County should join with Ocean City in the development of a detailed
emergency preparedness plan, including evaluation of existing evacuation routes,
emergency evacuation procedures, and provision of emergency shelters for both

area residents and transients.



WATERSHED MANAGEMENT STUDY RECOMMENDATIONS

1. An existing land use map should be prepared, based on the most recent
available aerial photographs, with & windshield survey ground check. A suiteble
minimum area of land use category. delineation should be established, i.e. 5

8CTE@8 .

2. Study area boundaries should be identified and mapped, including an accurate

delineation of watershed boundaries on the north, west, and south extent of

the study area (including drainage areas that extend into Delaware).

3

Ercsion and Flood control structures along the bays:

&o

Inventory, mep and descridbe bhe existing, major bulkheads, canals
and other structures, including approximate date of construction,
methods of construction,maintenance, current conditions.

Evauate the existing condition of these structures, their ability
to withstand a ma jor storm, their effectiveness in preventing erosion
and flooding, estimated future life, and recommended maintenance proce-

dures.

Review activities in the State of Delaware immediately adjacent to the

study area boundaries and within watersheds draining to the study area

that may impact the study areas, inlcuding structural and nonstructural

measures affecting floodplain management. -

Emergency Preparedness

8.

Transportation Routes

~ Identify sections of main tramsportatiom (evacuation) routes that

'éfe.likely to be flooded at different times during a major storm (within

limits possible without development of a SLOSH model).

- Determine the traffic carrying capacity of the existing evacuation

routes. ) .
- l1dentify roads or sections of roads that are inadequate to meet
evacuat ion needs

- ldentify alternatives for resolving identified problems with emergency

evacuation routes



SCIENTIFIC RESEARCH NEEDS

Land dse control changes that have been recommended in this planning:.
stuﬁy are directly related to changes that occur to the nafufal and

built environments as a result of coastal storms or longer term éoastal
procésses. The nonstructural response to increased flood hazard
vulnerability must be based on the knbvledgé of these physical changés
and that knowledge can only Be gained through timely and adequate -
monitoring of these changes. Over a five year period or after a stormz.‘
event, the‘changes in nearshore slope, beach and dunes can be documented

and used to justify changes in land use.

Knowledge of additional geoloic and hydrographic conditions are

important in predicting ch#nges that may occur in the ldng—term future.

Such conditions do not change readily enough to monitor and cannot be

used to base changes in specific land use controls. The following list

is a set of recommendations for obtaining continued and new scientific v ...
data. 1In general, the work is recommended to begin in 1985 and continue

on & five-year basis. Any new or original data should be colleted

before 1985. |

1. Determine the position of the MHW contour -10 foot contour and -20
foot contour in 1985 with respect to their position in 1965. This
information will provide an update of the changes in nearshore slope
and whether further steepening has occurrd which places the barrier -

in a more vulnerable situation.

2. Determine the change in position of Mean High Water with respect to
the Building Limit Line (BLL) on a five—yeér basis or after a storm

Qccurs.



7.

Establish

a beach profile monitoring progtam and maintain an under-.

standing of volumetric changes on an annual basis.

Determine

Insurance

Determine
presuming

northwest

Determine

would aid

flood hazard zones like that predicted in the 1983 Flood

Study on a five—year basis or after a storm Gccurs.

flood hazard zones along the bay shoreline ofvﬁcean City
that equal forces of a storm will be generated from the

after the storm center has passed porthward.

the three-dimensional stratigraphy of the barrier. This

in the prediction of long-terw shoreline dynamics and

coastal flood hazards.

Determine

Worcester

realistic sea level rise values for the Ocean City/

County area.



L.




